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Comm'n,939 F.2d 1047,1049 n'1 (D'C' Cir' l99l), one who

comments on another's petition for a rulemaking or

declaratory ruling has "present[ed] its view to the agency [so

as] to quutify as a'party,"' S. Pac',Transp' Co' v' ICC' 69

p.rosg.3,sa-tp.c.Cir.l995)-atleastinsofarastheissues
appealed were also taken up by the petitioner below (as they

were trere;. Rite Aid afforded the Commission an opportunity

to consider its position on the Association's exemption

request. we therefore proceed to the substance of Rite Aid's

challenge.

Rite Aid contends that, "[b]y restricting otherwise

permissible HIPAA communications," the Declaratory Ruling
i.conflicts with another federal law." Rite Aid Br. l2 (quoting

NextWave Pers. Commc'ns, Inc. v' FCC,254 F'3d 130' 149

(D.C. Cir. 2001)). It essentially argues that any partial

exemption of healthcare-related communications would have

been unlawful, because HIPAA-the exclusive source Of

federal law on the disclosure of protected health

information-operates of its own force to supersede any

TCPA prohibition on healthcare calls. Rite-Aid is incorrect.

There is no obstacle to complying with both the TCPA and

HIPAA;..[t]hetwostatutesprovideseparateprotections.''
Mais v. Ciy Coatt Collection Bureau, Inc',768 F'3d l1l0'
1125 (|1th Cir. 2014).

Under HIPAA regulations, covered entities and their

business associates presumptively "may not use or disclose

protected health information." 45 C'F'R' $ 16a'502(a)' Put
ifr.y are generally permitted to use or disclose that

information 'ofor treatment, payment, or health care

operations." Id.. 5l64.506(a). Rite Aid complains that the

purtiut exemption granted in the Declaratory Ruling conflicts

2
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with HIPAA because it stops short of exempting billing- and

account-related communications-i'e" ones "for

payment."Id,Butallthat$164.506(a)'sexclusiondoesisto

"aru. 
out an exception to civil and criminal liability for using

or disclosing protected health information ' See 42 U'S'C'

$$ 1320d-5 ,- 
'1320d-6. It says nothing about the

btmmission's authority to exempt (or refrain from

exempting)certainkindsofcallsfromtheTCPA,Sconsent
requirement.

In confining the use of its exemption authority, the

commission did not restrict communications that HIPAA

requires be permitted to flow freely. It simply declined to

make certain exchanges even less burdensome than they

would have been by default. If Rite Aid were correct,

healthcare providers tould use ATDS equipment to bombard

nonconsenting wireless users with calls and texts concerning

outstanding .hu.g". without incurring TCPA liability.

Nothing in Hfpne commands such a result, and we see no

basis to interpret it to frustrate the TCPA in that way'

3.

Finally,RiteAidcontendsthattheDeclaratoryRuling's
exemption for certain healthcare calls is arbitrary and

capricious. Neither of its suggested grounds is persuasive'

a. Rite Aid first argues that the Commission failed to

explain its purported departure from its earlier practice of

exempting Anaa-p.otected communications. In addition to

its reitrictions on calls to wireless numbers, the TCPA also

forbids the use of an ATDS "to initiate any telephone call to

any residentiol telephone line using an artifrcial

prerecorded voice to deliver a message without the, prior

Lrpr"., consent of the called party:' unless one of three
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47 U.S.C. $ 227(bXl)(B) (emPhasis

ln a 2012 Order, the Commission exempted from that

consent requirement o'prerecorded health care-related calls to

residential lines, which are already regulated by" HIPAA' In

re Rules and Regulations Implementing the Telephone

ConsumerProtectionActoflgglt(20|2order),27FCCRcd.
1830, 1837 fl lS (2012). Some parts of the Order suggested

that its exemption reached no further than the one granted in

2015's Declaratory Ruling for calls to wireless numbers.

Exempted calls were described as "promotfing] important

communications such as prescription refills and

immunization reminders," id. at 1855 1T63 n'192, and

"concem[ing] consumers' health, not the purchase of a good

or service,,'-id. ut 1s56 fl 63 n.195. But the order elsewhere

characterlzed its exemption as covering "all prerecorded

health care-related calls to residential lines that are subiect to

HIPAAJ' Id. at 1852n 57 (emphases added)'

The 2012 Order's exemption was codified in 47 C'F'R'

$ 6a.1200(a)(3Xv). That regulation did not use the phrase
ihealth care-related call[]," but instead referred to "'health

careomessage..'[as]definedintheHIPAAPrivacyRule,45
c.F.R. 5 tob.to:.'; 47 C.F.R. $ 6a.1200(a)(3Xv). Likewise,

$ 160.103 does not mention the term "health care message'"

But it does define ,,health Cafe" as o'cafe, services, or supplies

related to the health of an individual." 45 C'F'R' $ 160'103'

That term includes, among many other things, "[s]ale or

dispensing of a drug, device, equipment, or other item in

accordance with a prescription." Id' A "'health care'

message" is presumably a message pertaining to any of the

topicslhat,,hlalth careo' is defined to include. We assume for

present purposes that some calls concerning the "[s]ale ' ' ' of
u dtug .^. . in accordance with a prescription" would relate to
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"billing," which the 2015 Declaratory Ruling did not exempt

from the consent requirement.

RiteAidisthereforecorrectthat,inonesense,the2012
exemption swept more broadly than the 2015 version' We

also accept that the 2Ol2 Order cited a number of

"technology-agnostic justifications" for exempting all

prerecordJd hialthcare-related calls subject to HIPAA a1d

made to residential lines. Rite Aid Br' 5' For example, the

commission believed that such calls 'oensure continued

customer access to health care-related information" and

would not lead to "coercive or abusive" interactions' 2012

Order, 27 FCC Rcd. at 1853-54 flfl 59-60'

The relevant question is whether the commission acted

arbitrarily and capriciously in affording a narrower exemption

for healt-hcare-related calls made to wireless numbers. we

find that it did not. Even if one might hypothesize "important

reasons for treating residential and wireless telephone lines

thesame,"RiteAidBr.g,theTCPAitselfpresupposesthe
contrary-that calls to residential and wireless numbers

warrant differential treatment.

Unlike with the autodialer restrictions on calls to wireless

numberso callers are free to use ATDS equipment to dial

residential lines as long as no "artificial or prerecorded voice"

is used. 47 U.S'C. $ 227(bXlXB)' The statute itself

contemplates that calls to wireless numbers "tread [more]

heavily upon . . . consumer privacy interests'" 2012 Ofier,27

FCCRcd.at1855fl63'Thatconcerndirectlyinformedthe
2015 exemption,s i.ope' the Commission concluded that

messages "not critical to a called party's healthcare ' ' ' do not

justify setting aside a consumer's privacy interests'o' 2015

beclaratory Ruling, 30 FCC Rcd. at 8031 fl 146'
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In short, there is nothing inherently contradictory about

easing restrictions on certain kinds of calls to landlines, but

not to cellular phones. And Rite Aid fails to mention another

variable that confounds direct comparisons between the two

exemptions. As codified, the 2072 exemption applies only to

calls that "us[e] an artificial or prerecorded voice to deliver a

message," 47 C.F.R. $ 64.1200(a)(3); the Declaratory

Ruling's exemption is not so limited. We therefore reject Rite

Aid' s fi rst arbitr ary - and- capri c ious ch al I en ge'

b. Lastly, Rite Aid argues that the Commission acted

arbitrarily by failing to recognize that all healthcare-related

calls satisfy the TCPA's "emergency purposes" exception to

the consent requirement. As used in the Act, "[t]he term

emergency purposes means calls made necessary in any

situation affecting the health and safety of consumers." 47

C.F.R. $ 64.1200(D(4). But Rite Aid identifies no calls

satisfying that exception that were not already subject to the

2015 exemption. It would be implausible to conclude that

calls concerning "telemarking, solicitation, or advertising

content, or which include accounting, billing, debt-collection,

or other financial content" are made for "emergency

purposes." 2015 Declaratory Ruling, 30 FCC Rcd. at 8031

nl46. Even if accounting systems are in some sense

"necessary" to the continued provision of healthcare,

"[t]imely delivery of these types of messages is not critical"
to that goal. Id. (emphasis added).

In marked contrast, the Commission recently exempted

calls concerning certain time-sensitive risks to students'

health and safety in the school setting. That list of scenarios

included o'weather closures, fire, . . . threats," "dangerous

persons, health risks (e.g., toxic spills), and unexcused

absences." In re Rules and Regulations Implementing the

Telephone Consumer Protection Act of 1997, 3l FCC Rcd.
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9054, 9061 n n, 9063 n2l Q016). ln declining a request to

interpret the emergency-purposes exception far more

expansively, we are guided by its role in the statutory scheme.

Consumers may find themselves wholly unable to stave off
calls satisfying the exception. That is because, by definition'
such calls fall outside the TCPA's consent framework; callers

can make them even if recipients are known to object.

Advertisements, solicitations, and post-treatment financial

communications do not arise from the sorts of ooemergencies'o

that would justify suspending the TCPA's consent regime.

The Commission was empowered to draw the distinction

it did, and it adequately explained its reasons for doing so.

We therefore reject Rite Aid's arbitrary-and-capricious

challenge.

*t*rl.{.

For the foregoing reasons, we grant in part and deny in

part the petitions for review.

So ordered.
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o uscA case #L;-L}LL Document #1-591-076 Filed: t2128120I5 Page 3 of 65

l. Requests for Judicial Notice'r

pursuant to Rules 201, 803(16), and l0l I of the Federal Rules of Evidenceo

the court should take judicial notice of documents and facts that are relevant to

petitioner ACA Intemational's Statement of Issues no. l: "The Federal

Communications Comm iss ion's attempted redefi nition of ' automatic telephone

dialing system' under the Telephone Consumer Protection Act-including but not

limited to....its reatment of predictive dialers-*is arbitrary, capricious, an abuse of

discretion, and not in accordance with law...." (See Document #1567590)'

2. Doguments to be.igdiciallv noticq&

The court should take judicial notice of the three United States Patents

attached to these Requests for Judicial Notice, which are cited in the Amicus Brief

of Charles R. Messer (see Document #1587860), as follows:

a. United States Patent no. 3,989,899 for a Telephone Scheduling System, filed

on April B, 1975 and issued on November 2, 1976. This patent is relevant to

prove that the technology by which auto-dialers called telephone numbers

that were stored in (and retrieved from) databases was invented before the

TCPA was enacted in 1991.

b. United States Patent no. 4,599,493 for a Multi-Line Telephone Control

System was filed on August 28, 1984 and was issued on July 8, 1986' This

is one of Ellis Cave's patents for an improved predictive auto-dialer that

called telephone numbers that were stored in (and retrieved from) databases.

This patent is relevant to prove that predictive auto-dialers were invented

and utilized before the TCPA was enacted in l99l'

c. United States Patent no. 4,933,964 for a Pacing of Telephone Calls for Call

Origination Management Systems was filed on July 25, 1989 and was issued

t

z

I
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on June 12, 1990. This patent is relevant to prove that predictive auto-

dialers were invented and utilized before the TCPA was enacted in 1991.

3. Facts to Elr iudiciallv noticed.

The court should take judicial notice of these facts:

a. By July 1g89, predictive auto-dialers that called tetephone numbers that

were stored in and retrieved from databases were widely used by a

variety of businesses, grouPs and organizations.

b. By July 1989, predictive auto-dialers that called telephone numbers that

were stored in and retrieved from databases were used by banks and

creditors for debt collection.

c. By July 1989, predictive auto-dialers that called telephone numbers that

were stored in and retrieved from databases were used by publishers to

sol icit subscriPtions.

d. By July 1989, predictive auto-dialers that called telephone numbers that

were stored in and retrieved from databases were used by charitable and

political organizations to promote their causes and solicit funds.

4, Judicial notice is,fllwaYs timelY.

The Federal Rules of Evidence, "apply to proceedings before United

States courts of appeal." Federal Rule of Evidence l0l l.

"The court may take judicial notice at any stage of the proceeding."

Federal Rule of Evidence 201(d).

D
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5. The documents and.facts are admipsible.

"The following are not excluded by the rule against hearsay,

regardless of whether the declarant is available as a witness....

(16) Statements in Ancient Documents. A statement in a document

that is at least 20 years old and whose authenticity is established."

Federal Rule of Evidence 803(16).

The authenticity of the documents which are identified in Section 2, above,

and are attached, can be established or verified through the Patent Office's website.

The facts in Section 3, above, are from statements in U.S. Patent no.

4,933,964. Under Rule 803(16), those statements are admissible because they are

more than 20 years old.

6.

Respondents Federal Communication Commission and the United States of

America are entitled to be heard about the propriety of these Requests, documents

and facts:

(e) Opportunity to Be Heard. On timely request, a party is entitled

to be heard on the propriety of taking judicial notice and the nature of

the fact to be noticed. If the court takes judicial notice before

notiffing a party, the party, on request, is still entitled to be heard.

Federal Rule of Evidence 201(e).

The court should require the respondents to respond to these Requests,

documents, and facts by January 15,2016.

7. Conclusion.

The FCC's ATDS Rules are based on the Commission's false clairns that

new auto-dialer technologies were developed after the TCPA was enacted in 1991.

t
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The court should take judicial notice of the documents and facts identified

above, and the court should order the respondents to respond to these Requests,

documents, and facts by January 15,2016.

Dated: December22,2015 Respectfullysubmitted,

CARLSON & MESSER LLP

By

I

California State Bar no. 101094
CARLSON & MESSER LLP
5959 W Century Boulevard, Suite l2l4
Los Angeles, Califomia 90045
(310) 242-2202
rir esse rc(Ocmtl aw. c om
Amicus Auriae Charles R. Messer, pro se

)
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CERTIFIqATE OgSERJ4CE

I hereby certiff that a true and accurate copy of these Requests for Judicial Notice

was served upon all counsel via mail and/or email on this twenty-third day of December,

2015:

Brian Ross Melendez, AttorneY
Direct: 612-486-1589
Email : bmelendez@dYkema.com
Fax: 866-637'2804
ICOR NTC Retainedl
Dykema Gossett PLLC
Firm; 612-486-1900
4000 Wells Fargo Center
90 South Seventh Street
Minneapolis, MN 55402-3903

lBy Mail and Emaill

Scott Matthew Noveck, Counsel
Direct: 202-418-7294
Email : scott.noveck@fcc. gov

ICOR LD NTC Gvt US AgencYl
Federal Communications Commission
(FCC) Office of General Counsel
Firm: 2A2-418'1720
445 lzth Street, SW
Washington, DC 2A554

[By Mail and Email]

Richard Kiser welch, Deputy Associate General counsel

Direct: 2a2-418-7225
Email : Richard.Welch@fcc. gov

Fax: 202-41 8-28 I 9

ICOR LD NTC Gvt US AgencYl.
Federal Communications Commission
(f CC) Office of General Counsel
Room 8-A765
Firm: 202-418-1720
445 12th Street, SW
Washington, DC ?0554

lBy Mail and Emaill
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Jacob M. Lewis, Associate General Counsel

Direct: 202-418-1700
Email : jacob.lewis@fcc. gov

Fax: 202-418-2822
ICOR NTC Gvt US AgencYJ

Federal Communications Commission
(FCC) 0ffice of General Counsel

8th Floor
Firm: 202-418-1720
445 lzth Street, SW
Washington, DC 20554

[By Mail and Email]

Steven Jeffrey Mintz, Esquire, Attorney
Direct: 202-353-0256
Email : steven.mintz@usdoj. gov
Fax:202-514-0536
ICOR LD NTC ovt US DoJl
U,S. Department of Justice
(DOJ) Antitrust Division
950 Pennsylvania Avenue, NW
Washington, DC 20530'0000

[By Mail and Email]

Kristen Ceara Limarzi
Direct: 202-353-8629
Email : kristen. limarzi @usdoj. gov
Fax: 202-514-0536
lCoR NTC Gvt US DOJJ

U.S. Department of Justice
(DOJ) Antitrust Division, Appellate Section

3224
Firm: 2A2-514-2413
950 Pennsylvania Avenue, NW
Washington, DC 20530-0001

[By Mail and Email]

Thomas Collier Mugavero
Direct: 703-28A-9264
Email : tmugavero@wtPlaw.com
Fax: 703-280-8948
ICOR LD NTC RetainedJ
Whiteford Taylor & Preston, LLP
Firrn: 703-836-5742
3190 Fairview Park Drive
Suite 300
Falls Church, VA 22042
lBy Emaill
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Jonathan Goldman Cedarbaum
Direct: 202-663-6315
Email : j onathan. cedarbaum@wilmerhale'com

ICOR LD NTC Retainedl
Wilmer Cutler Pickering Hale and Dorr LLP
Firm: 202-663-6000
1875 Pennsylvania Avenue, NW
Washington, DC 20006-1420

[By Email]

Jonathan Edward Paikin
Direct: 2A2-663-6703
Email : j onathan.pai kin@wilrnerhale.com
Faw 202-663-6363
ICOR LD NTC Retained]
Wilmer Cutler Pickering Hale and Dorr LLP
Firm: 202-663-6004
1875 Pennsylvania Avenue, NW
Washington, DC 20A06'1 424

[By Email]

Steven A, Augustino, Esquire, Attorney
Direct: 202-342-8400
Email : saugustino@kelleydrye.com
Fax: 202-3 42-8451

ICOR LD NTC RetainedJ
Kelley Drye & Warren LLP
Firm: 2A2-342-8400
3050 K Street, NW
Suite 400
Washington, DC 20007

[By Email]

Bryan Kyle Clark, AttorneY
Direct: 312-609-7810
Email : bclark@vedderPrice.com
ICOR LD NTC RetainedJ
Vedder Price, PC
Firrn: 312-609-7500
222 North La Salle Street
Suite 2500
Chicago, IL 60601

lBy Emaill
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Blaine Christopher Kimrey, Attorney
Direct: 312-6A9-?500
Email: bkimrey@vedderPrice.com
Fax: 3 I 2-609-5005
ICOR LD NTC Retainedl
Vedder Price, PC
Firm: 312-609-7504
222 North La Salle Street
suite 2500
Chicago, IL 60601

[By Email]

Russell Paul Hanser
Direct: 202-383-3408
Email : rhanser@wbklaw.com
ICOR NTC Retainedl
Wilkinson Barker Knauer, LLP
Firm: 202-783-4141
1800 M Street, NW
Suite 800N
Washington, DC 20036

[By Email]

Bryan Nicholas Tramont
Direct: 202-783-4141
Email : btramont@wbklaw. com
Faxz 202-783-5851

ICOR NTC Retainedl
Wilkinson Barker Knauer, LLP
Firm: 202-783-4141
1800 M Street, NW
Suite 800N
Washington, DC 20036
[By Email]

Harvey L. Reiter
Direcr: 202-728-3016
Email : harvey.reiter@stinsonleonard.com
Fax: 202-572-9968
ICOR LD NTC Retainedl
Stinson Leonard Street LLP
Firm: 2A2-785-9100
l7?5 Pennsylvania Avenue, NW
Suite 800
Washington, DC 20006-4605

lBy Emaill
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Donald Louis Bell, II, Esquire
Direct: 703-837-4231
Email : dbell@nacds'org

ICOR LD NTC Retained]
National Association of Chain Drug Stores

Firm: 703-549-3001
1776 Wilson Boulevard
Suite 200
Arlington, VA22209
[By Email]

Devin Scott Anderson
Direct: 202-879-5198
Email: devin.anderson@kirkland.com
ICOR LD NTC Retainedl
Kirkland & Ellis LLP
Firm; 202-879-5000
655 l5th Street, NW
Suite 1200
Washington, DC 20005

[By Email]

Andrew Brian Clubok
Direct: 702-879-5173
Email : aclubok@kirkland.com
Fax: 202-879-5240
ICOR LD NTC RetainedJ
Kirkland & Ellis LLP
Firm: 282-879-5000
655 15th Street, NW
suite 1200
Washington, DC 20005

[By Email]

Joseph R. Palmore
Direct: 202-887-6940
Email: JPalmore@mofo.com
Fax: 202-887-0763
lC0R LD NTC Retainedl
Morrison & Foerster LLP
Firm: 202-887-1500
2000 Pennsylvania Avenue, NW
suite 6000
Washington, DC 20006-l 888

[By Email]
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Craig L. Briskin, Esquire
Email : cbriskin@fi ndjustice.com
ICOR LD NTC Retained]
Mehri & Skalet, PLLC
Firm: 202-822-5100
1250 Connecticut Avenue, NW
Suite 300
Washington, DC 20036
lBy Email]

Marc Rotenberg
Direct: 202-483-n4A
Email: rotenberg@epic.org
Faxt 202-483-1248
ICOR LD NTC Retainedl
Electronic Privacy Information Center
Firm: 202-483-1140
l7l I Connecticut Avenue, NW
Suite 200
Washington, DC 20009
[By Email]

Alan Jay Butler, Senior Counsel
Direct: 202-483-1140
Email: butler@epic.org
Fax: 202-483 - 1 248

ICOR NTC Retainedl
Electronic Privacy Information Center
Firm: 2A2-483-1140
l7l8 Connecticut Avenue, NW
Suite 200
Washington, DC 20009

[By Email]

Amy Marshall Gallegos
Direct: 213-239-5500
Email: agallegos@jenner.com
Fax: 213-239-5199
ICOR LD NTC Retainedl
Jenner & Block LLP
Firm: 213-239-5100
633 West 5th Street
Suite 3600
Los Angeles, CA 90071

[By EmailJ
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Dated: December 23,2A$ CARLSON & MESSER LLP
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t5ll
t58l Ftdd c
t56l R:hrusCltd

UMTED STATES PATEilTTS
lAO7,;g, lO/1958 Brarla..-........n.......|..-ts.r. t?g/J n
3.t99,6'15 811975 Brrnl.n.......-. rlglZDP

Pr'lt uty Eromhlu*'*Grxlge G. Sfc[ar
Attqwh Agatt, o Fintr-NiksoL Robbin$ Dalgarn
& Bgrlincr

ts?l AISTRACT
A rptan ls dilrcloocd for usc in coopcration widr a tot-
cphonc nctwort to gcftcdulc end control talephonic

6t

conbc8, ae fiom a pluraDty of olllng sffinl to a
nrnnbcr of partlb'al indyidud rfftot! &rlions. S!or-
83F incenr arc p,ovfrbd for rcafutaring codc wor&
(asociatcd with ffiim! fut rl€ b bc calLd) abng
with rcprcrcntatioir of nrorarge information to bc
coveycd. For crarnplc, cods wor& msy dorc rcpt€-
lcntatims oG a n.unrbcr br a stdbn to be caltcd-thc
nam da party to bc contsclcd at ttc rtgtion, e slB0t!
codc md so m.
h thc qcradq of thc r5nnan, r control untr *tuetcr
an-auroretic dhting trtit with a numbor &om storrgc.
Suhcqucntly, thc ryrtcrn rcnrcc 0ro posoiblc rcsrl6 of
dhlhg a nitmbcr, i.c. rs a hly dgnal, no annycr or a
Cetion contrct ln thc crcot of a hny dgnrl.or no
eswcr, a codc lrord (&ron Ooregc)- ney bo
spprcg*tcty no&d thln dorcd ir uro h a
ul@uont ae|npt Upon thc ocqrnrncc of a
costac$ connccliqr is made to an opcnaUr gation and
e r@hy unit b ac{lrtld to crrc Oro opcrstor sith rhc
drdrcd_ncsaagc. Thc rystfilr abo hcorponte input
mcr[s for uso b1r tbc opc .rator to colcr iiformrtiod in
fhc eode rord hdfoadns tbc ranlts of a call.
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I

TELEPHONE SCHEIXJTING SYSIEM,. ,. I - . ,t

BACKGROI,JND AND SUMMARY, OF TI{E
INVENTTON

BRIEF DESCRIPTION OT N|E DRAWINOS

FlG."l''13 a dlsgranmdie icFc$ntatbr of a syslcm'
cmbodiid ln raccordancc *r'&'thc'pr:rnt hv.cntion;

'FlGi. r2'is' d plbn vicu,, of *rdbplay unit' pp viding a
dhpla/' h'rocordance i/itbonc modc of opcratins thc.

ryslem of FlG. l; and ,i' '' ,,-'FIGS; 
fa ariO itrtogcrth'uca.blocl and tosic dia-

graiir dfa datditcd systcm EE mort gencrallydcprctcdin'
FIG. li ,'t' ': I 'n . ; i'

, . ,.. ' -.r 'r.,' l. .,,, -r ,.,' .

DESCnIP.TION QF ILLUSTBAIIYE EMSPDII'ENT'

,

As ffic.tid.itciVc, d'futilcd ilhirlrativc smbodi-.
mcnt-of thc invcfitbn is {lisclobid hcrcinr,Hopeveri

along with &dlide!. for conwntional intcirconnqct by
'othc lcclbiquei A iiumbcr of 'lclcphons
prbridcd' ffoin thc'systern T. lo:a cablc,.' as

hdicatcd.

tomrccteit'to a'
thet b intrrn conn€ctdd td d whir$

Thc datg cclls,

rl

D

Ecppomier attcndant thc usc of thc tclcp$onc,'is
wcll ss thr effcctlvcncrr of dircct onl communicatioh,
havc resrttcd in evcr-increriing volumcs of iclcphone
trsftc. Howevcr, lt a rclated conslderaiton,-penont
$ho ulc 0rc clcphon€ crrfisivcly nonhally rpcnd a
comirlerabtc amount of tirnc uruiicccrcfuly triinc lo
c*abtish ulcphonic gontacq thclr'cfrorts. frcqucntly
failing as a raiult of "busyl or "no ani*cr" rigati.om,
Tlrc prercnt invcntion b dircctsd to $e iqciognitibn of
tbc icsd for a systcm lo cfrectivcly aicffiplbtt Glc.-
phonic contacE, and furlher, to ptovi{c ruc} t rydcm
in cooperatlon n'ith gtnrcturc for cfroctivcly schcddhg
and proccsing tclpphonic coniscts.

In genc.ral, thc ryritcm of thc prcscnt invcririim rhould
bc rccognizcd n havmg widesprcad application o
solvc a ottty of tclepihonic iclrcdulini pibllcmi
Howevcf, a spccific folm of systcm wil! servc td cxcrn-
ptify tbe itniauro and illu*rate a typical opcrating
aneiicat'ren thercfor. ln that rifatd, de an illu$ridvq
aiilhstion for thc syst m, co4ri&r m opcration in
wtrictr a numbcr of trhphon€ pcoplc work throirgh a
cubountiat list of partics to bG contactsd, Pusuing qn
oral interchange rqith cach party. Of coune, nrch.opcr'
atlors arc rrthcr commoh and might involvc ruch spc.
ciftc objecdvpq rs: dcbt,collectlon; tclcplr.onc soliclb'
tion, information EurvGyB and ro gn.

Rccognizing th* scviral varleb{is atr tlolvcd' it is
not uncommon for perrons invohed in such tcjep.lqqc
work to spcnd i$ crcar of pne-tpfthei1 ddn attinpt'
in8 to ertiblbh tclcphone contac't with dqircd perties.
Conscquently,.a substantial fregmcnt of dF clst ettcn'
dant a iclcolronc oncration as eonsidcrcd rbovc rtlata
!o tho burd€{tsd* end oftcn unsuccc .sftl efon of
Biablbbins contrct wittr d€lkod prrdcr.'Aacordingly'
a coddcrable nccd crisc for an lmprovcd rycam lo
r:drrce tlrc tlmc and cftort expcnded by a pcrcon !o
Gdabtsh tolcphonic contBcL A frrttFr nccd rclrtce to
cficctively nioccssing the information rpultfu tom
$c cslls -nd ancmptcd celb-of ruch e$ortr.

In Ecrrerrt, thc pircnt iartntio0 may.bc ccrbodicd to
e$cctivcly ushcdutc urd crpeOita tdephonc callr. rp for
ono or m6rc tclcphonc workcrq. Each rucb gorkcr, l.c.
operltor, b accirnmodcted $ a calllng og opcra{irg
aaton UV a tclophonc instrumcnq f duplay apFrat!!
md an input *ruc'ture. The rntsn iacorpqratcr appa.
rahs f9r ioriog the tclcphonc numbsre of statton to
bc oontrcGd, ffiggi !o bo cornmunlcatcd, and.gti"
ht3 cod€s foi tha netion to bc'contecEd' elo.ttg !,nh
ottrcr altirnativc informadon in the form of ldqrtifica'
tions and ro on. Thc tystcm Prcccssas such in'foirra'
tioa, rccting !o contpct cach rtatlon to bc call€d'.ild
upoi cactt 6ntast, frc ryrtem atcrlr a ryocific opcraior
rilh ec'rc for tbo.cubsffiIco ofl mcrslgc to be i:ommu'
nks&d Conscqucntly, lho opontor h abls to oollGltl:
fsle on olhcdrl coriirrunimtion. Tlrc sy'ncm-may abo
incoporatra mcans for rsgirtoring indisatioru of &e
rcnrttL of atcptronic contacts. ind attcmpts b coirtact

5

l0

t5

fi

E

crnbodiments maf bc''conrmraid in accordanco with
varidiu'forml 6omc of ivlrhh iney bc rdtcr dificrcnt
ftrim tho' dbalosed'ithiBtraliw.qnbodimcnt' Oonsc-.
qucntly, tfrc rpccific'sttuctral' aird ftrnctionat dstails,
diicloscd lrcrcin ai! rherdy rifrestntativc, yct'h that
rcgsd arei&j,lm'cd to prbvidc ific bcst anbqaimont for
prii.pb*o of dirclsufc'aird'to provide'a basbfor thc
claims hcrcln whii:lt dcfinc'thc'shopc of thc prcscnt
lnVCfitOn;. Jr'..-r 1i.,. .r.,; i..,,, ,- ,

Rofcning initiOly tir FlGj'l;'t trbpbole rystcrn T iq
depictcd rir d,block (bottdn ccntcr) and b ruprccnte-
tivc of I tlpicsl tcteplionc'nctwork lncdrponting a
multinrdo of inctrumcnb locstcd at rGmotc dations,

dirlitrg o{
lindl" a$'

In thc drawinsl, whicb constihttc a part of lhi6'spccl'
ficetion. an cxfrslrrv pmbodimcnt dcnbndrating thc
veriour'objccliyi and fastur€s hcrcof 'fu rst forth 'as

rycuifying the'rtltbil to bc cqlbcad
d8ts, s[G proviltd fiour e storagu rmit

30

35

40

4t

JO

55

60

65

rhng rlith
f{ (in ths

A plrirali$ of pt*rating'rejgtncir (gcndir$ tcrmfd
R) arc #.itrcsdritcd in FlC. ,l (dhtcr) rlbiot i* rpocn-
cally doslpatcd rr r€gistbn'Rf &rotrgh'RN ('oqly,tcfllti
qffs'Rl snd RNbcing ilftutstid);-E ch of thc opcrat-
itg rcgirton R may'bc individually copled throrryh a
ryitrfrins unit'SW to'rine of i;s?t d operator:rtationo
Sl thdiugh SN.'Ttc operiior strtioru cach includc a
tblephoni irtitrumcht in ortbftmi or rnotlFr,{or ure in

othci
folbr*r:

GRMAPPO1 l l
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34
the appantrs-l6end,frcr ptoccsing arc trandcrrcd and linc couplcr l2). In that manncr, rhc availablc

ir""Cif,"O to rCncst.thc'ociurrcnce)-to a dcstination opcraiorrta$n is.coupled fgl cornmlnigtiop with a
;roraf unh 16. tn.sdditbn b thc storagc unibl4 and temole.station lloog *i$ the pirticular opcrating r9e'
t6j dite doraei capocity &o'crllt in-thc:rcgistln R istcr Rldondiining 'thi'dala. ccll ,for thc rcmpe safon
uritttrryperitruiO. .': .t ',,i ,5 thathasiustbccncontactcd.Atonetimc,tbeopcr:ating

Ttc opiitor *eriri,r S cech inorporarc diplsy and' registcr R-l nta- y,+ associativcly. arylJunqionatly c9n-
input,taiitidcs" Thc opcraror nerioni S ebo Gclude a. nrxtqd with-thc gqcfalor_st4gn $n-{-,ettd at anothcr
aio"t"n instnnnenf whidr may tgfc the form of ar timc thc regidcr R.! may func-tion ivitti thc station Sl-
h-[ ;i-d 

" 
rnoudd mqrrhpiice (not glrown). ,tc- Conerirrcndy, with tttc esablishmcnt of t lcPhohic

co6irigty, thc opcraor'may be'Fovidcit with b;vi{laI' Io contact and thc funqtioml association (couPling) of a
dkphi;du"hd foi cuing i orirmunication affer tcJc- sndpq Q md a rc_gistcr R, the qicratoT dJ tttc involved
pt inc wrtnct k cssHisf,'cd, along with foiput appam- *qtion S is cued w,rth a mcssaes F F. gvcft to th"
igstnrtcformofalcyboud,shicbrnaytrccrniribyed rlmotc pqrty. For cxamplc' assuming thet tbe party'
io' rcsislcr.thc.rcarlr irf i comnrunication. ,Ot rbui*. - dcsir.ed to F Fltactcd is a "Mr.,Jon*"ij!E oPeraior
rhcsi;*rtu*rtn inftc,rrnricty.of difrercntforrns, 15 r,naybcP4gytledt{ryphyp+$catcdinFIG.2.Thus,
d cond&rcd in Eistcr detril be6w. thc opgralbr is provided a phyitcal prcscntatbn fuiclud'

Considcring uiittugerive opcration of thc sygtem. ing tl1c. nanrg of thc,p9rso1.to 
_Ue qnta14 

"lpry 
*ith

sonrc*tutgciicratly,asurmcforcranplcrhntsrdppra- a mc&agc.incorporaring lncd and variablc informe-
ton b liut8icd at dah of thc rtsriom 3 wltb thc cottcc- tion..Qoqqcqucntly, trc,opcratbr can immcdhtcly cnrcr
livcobjectivcof'contajtingalsrgthy,listof dcatorsin 20 in6,_19bp!onic gpnycnation' being complctcly cued

an attcirp ro obtain individual payment commitmene' for {ry 4!. l
Witft*ri".nt*lf r.f.Oi*i{"ii,ri"t,ff,ropri"iii .irf O," O"ptay-ai j;lusgqtt$ varhb-lc information b
could bc.cx@cd to spcnd a-sriUantiat urioqnt.of q{tcSlcp by.updcrliilbi !t_' 2! and Zl.(19n-neccasedly
thcir timc atimroring b tonuct individual dcbtors. Fqr part of thc dsplay ) . Spccifically, at linc l8 the riamc of
cxampd, a tinrcLlitncntof s0% migbt be antbiptcd 2s ihc pqty.to bt contactcd is ihdicatcd. Thc amount of
t*J-ii"r cfiorr ro or.Utfit *nu"f.*ith.rtrc ocLpn, the ic6i.b ingicatca- ulroug tl" linc x2 *4 4: p*ld
On drc cont1gry, in thc usa of g cpbodinrcnt .of th d@g which thc dcbt has beon ovcrduc is irdicatcd at
pruscnt syg"., itt"t tinrc alloEncnl'could be a small Olc iinc 201

pcrcaotagc. frtr"ntgd with an ssbbiishcd bommunicitirm chan-' puffi?tf*abovc cxampb for Qc operati,gn of thc a0 tcl tq g 
_r=cq!o]ig qqry and s vbust mcsssgc.cuc (s!

rysian.of-FlG. l, thc srorabc unit 14 rigFrgrs a,dah illuSratedqFC.2),thcoPbratorparaphrescsorrcads
<ill or codc ford'for cech perty (dcbtor) dcrireA to !c Ote cue, gccking to obtain a commitment for a paymont
confactsd. Spccific fonmti of ihc codc w.ord a.rc con- of thg amouqt Wp a.ryccified number of days. If a
ddcrcd bolow; hovcr, in gpncnl,. lhc &ta riray in- , comrilitmqntb'obtaincd,thcopcraloractuatcsaninput
cluds rho tdgphohs numbcr of tb natlgn whgre thc 35 apparpnu ar th9 gp.t"!ng ctation-$, to rqlstcr a prcdc-
penyb *po"f"A b.bc contasicd, irpnffcadoi fugor- termin{ ngpbci-ot dollarr (indicatcd in thc dirylay
fuetion.on'*c Ffty, 8 sta$lr coCc for thc conracticp $9vc^11n9 2.t) E b" P."iq within a prcdctc ,rrrfurcd mm'
rcscntrd by, thi coitc rond. rnd a data rpq* f-ot gcgb- bglotdap (Ldicatcd- abovc line 2,6).

rcrinr tt o-"*rlg'of thc csit
ftrE 

"oUc 
nordg from tlrc dorage l4 arc nandcrrod 'l() trarffcrrcd lhom tlrc appratrs l0 to &G rtor+e unit

scqucntially 1e Or appsnt* fb f6i nOviOuat p$ccsr- l( having bcco Inodid;d rc rcttcct thc gtro$ to pto-
.li in *. -"t tc gp$aring rcgbtcrr,fu In thrd rcgerdr cclsr c.g. thc olperibltgc in rclation -to thc idenlifisd
rhE number of.qiratng-rcg*tcn R mey rary siAr Fgt{. E "ddilql 

to thi pccrfic-posibilitirx as gcngr-

tcsDcct to Oc nuinUcr oe oooraror aetions S. ln orrc ally indicatcd 4bow, vrriou othcr data drc may be

emibodimcnt, thcre b an cxris of oac apcrating rogis- t5 obtaincd arrd fciistircd. For cxChrplc, 8n opcrrtor may

13r R Thgq *rtrcn cact opcnfor rtatbn S is busy with bsrr tlnf a tclcphone number lus bccn changcd or
e callcd poriy tin soctrti:trn witb rn opcrating rugistor th3t oontact with a party is tnost likcly to be madc at a

R), 6c licc-oimtngrcatrtcr R cccki contact with a sPccific tirry. In rccordancc hcrqdtlL nrch informs-
.,ii{Jp"tty e"-*ricifirfi of an operator concluding.a -- don may be rcgistcrcd in thc codc word fglsu@ue-nt
3gn1gcl Apnnrafgfc contEct maf prompt a rccordcd 50 procccsingThl b, rePcatcd Proccssing cEglts nay bG

nc$aFt dcugdns thc rnswcring party to,ryait arr involvod,withthccontsnts(codcwords)oftbrtoqage
;.il"6[ of,intoi.]en rltGrnativc-dmUif6d1 rnly l6^bcing retrrncd to thc sioragc l4 (cither with or
involvc e Cintfur numbcr of rsgbcrs R.and etatiom S. ,eitho{tt Intcrim ploccsshg) for another cfort to selk
Funaionatly, -to 

accommo&tcl liqg t{hgo onc of thc additiond contacts, thw advancing tbc total lS t*"td
ooerrafil stld-s s bd;; i""il"ut" r" hrndlo a call, 5s iopplctlori" '

a[piffig up"n irrplcmcntrnos I codc wirO lr tr.8ry- in-vicy of thc abovc prclimlnary crphnaiion of an

encO inti an evaitiUtc rcgggr R to contrrql tho auto- emtodiment of the presCnt invcntion, bomc conrmcn8
natic dialer t2 (fhrou$ ftrc cwirching unit SW) scck- ais dpcmed at -this poinU Futt, it now
inr ro csrablU;rOcptoaic copmunication.with thc .shCuld be approciatcd that tttb sys&m migtn bc opcr-
Sitioa spcciEcd by r'tclcphonc nunrbcr rcprtscntcd in 60 atcd to accoFmoilate any of a variety-of tcleplronc
thc code sord. ln ilc evcit ttnt thc cEll rcsirlc iir citbcr gonbol funcdonc. That is, Just ai a &levbbn teccitcr ir
i ;* *r,".r" or e "busy- sihtation, thc systcfn pro- i:apablc of rccciving'a widc varicty of prograrn-iriforma.

ccedstoproccssanotlrcrdodowordidcofi$ingadlficr- don, a eystcri iriaccordancc ytt +* p$scntinwntiolt
cnt parry. -- mly'-bo -verbusly.cmploycd ro imphmcnt difrercnt

Uion-Aatnrning contact with a dcsir.d strtion, an 65 tclc?hqnic comJnunicatio6.
araitaUtc operatoriufun $ b opcraqi:rcly couplcd to Fundarncqtally, thc ,lpt_cm in""-!o ippantrs^ for
trc propcriqgbtcr R (thro-rrgh Uic suritctrfu ryitt"lm , e4.oqatlc control and.tclepho4e qll1$cttci-ng. Stol-
and:ro,itrc contact tclcphona lim (&roug'h thc diglcr egc apparaa$ is provided for regiiAring codc wordc

CRMAPPO112
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6
bclow, ildi-t

(ulcohonc numben gtatw' of contacts' idcntiftpation
oic,itiaa+catlto&:{t€ ard 19 otr) along witb cuing

't' : ' I '' 
t 

'

spceifrcally idcntified in FlG.3 is providcd
drttrg ttrCSgrats by narnc; cllsractcr and

l)R

Cloct djttd
Crlhd n don docl nol
rnrrcr (dnc bpc)
Crl tcrrrllndd

Codc rmtd nothi lno
ruirftt R
Cib eord lpvlni.our of
nrforsr R
]lft a*cua tcoac rot h)
Hdr &rccbd (€odc rord o!t)
l&iiincetlor
Mrildh.cntlnd &t!
Cod6 u.;rd h trerldr - Rl
CodG lord ln tnnrfcr. lN
(NTt + ttrr5)ir&lRN 't
${.2 nN
sull 3 Rtl

AutoofiicdU-tGfbGEd
dltr
trdb*ar hny,nedot h

D€SKTNA1TON

Filp rlop l0l

Co& rord
Stor{cll00
R4iricr Rt

Srorfc, loO

Tcbpfonc rYrrcm 4E
Csrtml unlt 12
Tclcdrlo!..Yflcn 4i

Takptorc ittrtrutncrtl
56
Gonrrol rnlr 42

Goorrot uttft {2

Doccror 7:l
Dg.cror 94
Codc vrird
@ovord
Gortml rnh42
Corrct[dr42

Gontrol trih42
Cfirtlt 0nlt.l2
Corrrol unit 12.
codrd'rinlt ,02

torltEe.

rord

Olt.62
contml rrllt 42
c.oilrol unlr{2
Control mlt|42
Cor*rol unlr 42
Conrrol mlr 42"'
Coilrrot Enit 42
C.odr rord
CodG rord

cooE.

BN

BP
ER
8.nl

bRN

Ef
c
DA

DC

ol
GO

HI
HO
ID
MD
NI
NN

NTI
NT2
NT3
NT4
tfT5
htT6
ON
oHr
ONN
PA
SA
so
sc
SD
SE
SF
sc
slt
sa
SN
st

sf
sTt
sfir
sT3
ST.l
sTs
sT6

. s:(
TEL

{q8l!
Brcalpoiol
9ury nriloo h norqr
.Cg4,rprd .ir buy lorefr
(nt)
Godc rod ln bttry aorr3l
(RN) ,

Cdlcd nrlbn tory

D

tllccq

Coilrot trrl a2.
Conuol onh a2
Opcrethl rutlonr
Sisrlo! I '

Ort! 93
Tckphonc rylrn 18
Coda tord
Tcloi*onc rFacm
KavhcrtrSt
t(;bbird ss
Buir nanfs l0o
fcybor(58'
l(ltbeotd.St '

l&rrbotd 5t'Sounb lO7
Sdnca t?
Doodcr 7l

chd)
Strrt tilnrfcr
sErc I Rl
Slll! 2 Rl
Strtc3f,l
Sld..1 Rl
Etru 5ll .

Slrlc 6 Rl
Strtlrl ofcod. qold
Tdaptora nurntcr

ln genoral, thc llory path ofigrals rcprcsen$ns tbc
hdiyidual data cells or odc wor& b ftom a.sopr-co

stongg' 30 (uppcr lcft) ro s destinatioh soragc 32
(uppcr drht) attcr d.wetling tcmporarily in thc *oragc

st of dnc bf-trs opcnting rcgfutcrt Rl thretlSh RN. ThG-- 
fornuit for codiwords f,crdin b rmiform wi6 individual
clerircnts.of &ta bcing aeparatctl by brcak ccihs dedg'
nsrcd as.sienals BP. tn thc ilhxtrativc cmbodinc-nt' thc
individrnl 

-cornponcnts of a coCc word (scparatcd by

co b,rcakpoint signale BP) arc as follorm: , , .

'DATA,

HALT
sx55

ilEL
ID
Mp

fomut. mnyc.nlgnq

CRMAPPO1 l3 
,

.rrilllr r cr{
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-conrinued ooO: *ot$3ppronriitclv intoura out olths operating

DEsKINA?IoN DATA clisivcty hbh 
-to 

darignatc a spccific rcgisrcr R..Thc

- qrgnals ry!-ryN ?t". Pr"yd{ hiCh.in,p'rccisc coinci'^- ;il'ffiffid;r;r"-tt'-- --.-- - 5 djnccwithrhetiminisignslsdfrningloadingandun-
toading Pcriods for speclttc registcn R.

rbo codc words arc rnanircst in a binary, alplnnu' "ff1*'mffgrtfl!'ffi8ffi#;iffimcrb formar Tlrc "HALT" code is Smply a uniquc cxclusively actuatc oic oe thi multiplcrcrs 3t or 40.
designation ulrich rmnifcss thc cnd u conclusion-of 1 Io fhat is, f6r cxamglc, tltc hlsh statc of ttp-tdgnals NN
codi word. Thc status code SX (gcncral dcsignation) anA q woutU colirnana thc multiplcxcr 3E to trirnsfcr
nav takc anv of a variety of mcific forms and in that a co& word to thc opcrating rcgistcr RN. Alrcrna-
rcg;rd, thc f6tbwing forins with extcnsions arc used in tivcly, such a starc for tic siEnCls NN and G0 would sct

t# systfitr as ai*lded bcrcin. the iiultiplcxa 40 to trantcr a codc word from thc

STATIJS
OODE DEFINITK'N

SA
SB

sc

SD

SE

SF
sc
SH

st

s,

sr
SL
SM
SN

so

SF

so

SR
ST

D Cod! rm.d
Noaorer

b uolroccrrcd' (f.Ga[ &ia ccll)
in rcdpqa$ to cell nrcmpr fron opdittg

'tedlcdEnc.d b.n&r[crPl lo ctlrtltD mtmds1in thh $a nlElorE Drlt rd
df, &Gub ro porlds r trhrf umd td Sl tirb

)

As itdicltcd, aignab rcprcscndng tbc codc y-o$s or
a"t" *ft u. droieo froni thc souie storage 30 (FIG. 45

3) schctivolv isto onc of thc opcrating rcaistcrs R for
processhg. Of aounc, rbo numbcr of nrch regieiars
inav vsty-in difiorcnt sv5tcrns. To indhatc a variablc
nuirUa of rcqistcrs R-a dadrcd linc 33 cxtsn& bc-
h*;;"sbd Ri 

-"td 
RN. Thc rcgistcr El-'f it *p1+. 50

scntcd in-dcuil ssd dcftncd withh de$cd lincs'
Movcnrcnt of thc tignab rcpcscntativc 9f codc

nordg from th€ deta sourcs sloisgc 30 is sclcctivcly
dircctcd ino an availgHc opcradng rcgictcr R througlr --
a dera sorrcc multiphrcr 3& In a smcwhat related D
mennct, ancr procesinS' the tignsls manifcsting lhe
coOc w6rOs movc frorn rf,c opcraEng rcgistcrs R to ths
dcoin*ion storagp 32 thdugh a-dc*ination multi-
or"to lo. Tbc tuhiplcrcn -3E and 40 (along *tth
6ld"h;il"f tt*;yttem) rcccivc timiig ani con' 60

tol dSnab from a control unit f2 (left).
- or-rlf; sst of signsls Nr'NN from thc €ontml unit
42 bixclusivcly Uh aurng cich tramfcr intervrl to
d6irn8!c a rindc one of thc rcgillcrs R for communi'
#ffi,tt--fiAtrc;m t"rtiuio 3t or thc-multi' 65

d;; 40 dftnding upon thc- statc of opcration' A
lirotc tri.nbrv aviitabitity epprrmhn in thc control
ur,iilr t"qucnic" ttc opeiatbir to losd tttffin

oocrarins registcr RN to the rtorage 32'
-'puoof,c filth"r curuideration of thc rpcsifrc 5igt813

dmG iontrol unit 42, a cct of timing rignals arc

ltriria"C to fudlntc thc statrof cach of dre opcra{ng
il6fi. Tt*9 rignals rcrvc to dcfine' among-olbcr

*:irn*rm,tsu,'si$;"[r#H"i"k
""tiT" it"a of thc opcrating rcgirtcr Rl wbilc a simi-

iJict of dmin'g signali t'ttt' Nr4 NI!l' NTl'.NTs stid
irre .snifei-thJrtatc of thr opaating rcgistcr RN.
ffi-orovision of thcsc timing signeh dong *ith othcr
J"ritfrrftigtils rney bc verioruly accotnPtislud in ihc
iltt l uilit lZ in-accordancc witli wsll'known logic

lmiicmetiadon as diiclccd'in a. b6olr: *€omputcr

bE nhatlon" by Ivrn Flotts, Prcnticc-Hall' lnc.'
id6. soo"mcaUf as in Ctaptcr Two. Thc gencrd logic

t rii,iui .uitori ator,g with functional cxplrnarion+
;d;""d-for gpq of erplan*ion'to t tntgU opcrating

rcgbtcr R.

r.ocE
Tt- T.rr'rv.dt codl rotd ittto

PP01 1 4
rltltlct
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l0
signals from btlier suc{r stations would tlso bo applir:d'
as dcsignatcd by'dashcd lincs in thc figurc,

Reurming now t6 fuithcr consideritioli of thc oPcrat-
ing rcgisars & ea$ ii connected through a nriuhing

5 unit 43 (ccntei FlG. 3d) b ut aulomatic dialing unit
and tine couphr,16, which b in nrrn conncclcd io a
tclephonc qntcm 4t. Thc wirching unit 43 b con-
rotied by thc conggl unit 42 through a cable 49 to timc
sharc thi automatic.dialiirg unit 46 among thc rcgktcrs

l0' R and !o sclccdvely couplc thb rcgirtcn R to thc oPer'
ating stations S for assochtcd operatiori. Thc opcraling
sradons S arc sclectivcly coupled to tclcphonc lincs

I
+ontinued

uxitc OPERATION

T2- Tl'Hl
T3- T23t+BN"T6
Ttl- T3.lA i

T5 - Ta'DC + T2 (dchr +
st') + T! (dchy + DAI
+ T' BY.BN'+ T2{SF +
SL-) + TT DA

T6- T5'HO

Ch.cl ddur olcodc rord
Didl tclcphort
Onl conuunhetlon ncrlod
lrnlood codc vord fnirn oparrrin;
rcilrror

SLrd for tGoeaa

'

EX''-ANAT'ONS feprqcqt€dby t+?systen48) fororal communicafrn

Tl:frornTqprovidinganoperatgisqead.I(grantici- tt 
*frfl"ffn?,lJ$l* 

4t as rcprcscnted hcrcin ftrr-
patcd to bc riady) ard no "b,usy" codc riord isregis- thcr inelud'es a blrr-ary signal gicndrator for manifctioS
icreO in sraperre; or from T3' providing a 'lbttsy'l the tl'se signals inO6stivc of-calling responscr. Escn-
r{gnal ocr'u; and no "busy- code word is regirtcred ddly, ths s'tructuro eimply scoscs 

-Urc -corditbns 
on

insrspcnsc t'busy", "don't Snsw€r", and t'answerodt, l,o providc
T2 - from Tl, providing cde word k lranslerred into zo rcspiaivcty ttre binary sigrats BY, DA and PA as dc-

opcrating rcgi*cr scribcd abovc.
n I'from-T4 providing codc word is to bc processed; Turniog now !o thc detrilcd strusture of thc reprc-

or from T6-providkrg-a "hlsy" code wold is hcld in sentativeipcntiirg rcgirncr RN, lndividual codc rrirAs
stspcnsc arc rccelved in a cr*lc-word regbtcr 50. From rhat

T4-'fronr'lit, provitling rclcphonic (oral) communica' 25 location, thc codp. yords scuste iontrol functi{trr and
tion is cstablbhcd ac modiFrcd in accoidance with thc resulbof placing a

T5-fromT{,provilingttlcphonic (oral) communica' &hphonc cell. Tlnt b, initialty thc operating rcgistcr
timbtcrmiratcd;orhomT2ifthecode.wordisnot RN- operatcs dirccdy with thc tclcphone sycFm
;Ffi;;r*4. or from eithcr T2 qr-T3' nr.oyuins adtroultr th; st-,ii;hid unit lr). Ihrring Grat penqd, 1
an urduo dday intrrvali or from Tl3' providtlg^a 30 nunbJr is dialcd, sccking eontact with thc dclircd
"busy" sqnA rlsutts whon a code word is ahea$y- in party. If no.contact occnrs, ag. "busy'', or ln9 rn;
tbc tirspcrlsc (hrsy) rcgi*cr; or Rom.T4 providing srrsi", drc sjatan.rccordr tbe fgct, in the code *or4
thc cod'c word bas bccn procrsscd and procccds !o pursuc proccssing another eodc word.

T6 - frorn T5, provlling the codc word is rchrrncd !o Howwer, if contalt occtn (T4), thcn tbc rcgistcr R is

$oragc 35 fiurctionally couplcil tb an availgble opcratirrystatioo S

It is 6 bc no{cd thet in the above logic cquotiolts, the and thc code wnrd ir subscqucn(ly modified to rcllect
sinnrls are indicatcd gencrirally W dropping the station thc coneequcnccr' of thc conlael Strch tmdiFc8don
d&gndon, c.g. Tl b gcneric for signals STI through hvolvcs in'put actiori by the operator at tho opcrating
NTl-(state onJ, cach station). ()thcr signals-indicelcd station S.

i; rh" 6t" arc'ON, BN, BY; HI, Sl, PA,IIC and HO. 40 As indicatcd abor'c, c1ch opeqting sction S incorpo'
AlthouSb dccribcd in dcbil bclow, intoductory-com- rues dirylry facilities for manffcsting a ore. Spccifi-
lneos ;'ilt now be madc on srch eignils Signal ON calty in ihe statbn SN, a display unit 52 b provllcd
indhatcs that thc attcnding operator and thc opcrating whiclr incorporafop a $ora8o ecction 54. Of culrsc, the

statbn arc rcady to reccive a eontact.-Thc-CE|l n{ ._ storagp sactbn 5,[ |nay becommon ratlter than etation

lngldfcsts that icodc word which productd a "busy" a5 associatcd. Also, thb station SN is equippcd utith a
tfgnsl frotn tho tclephone systcrn b boing held in sus- tclcphonc indnirncnt 5p (lorer-left) w}idr as indi-
oisc for immediaG attcntion eftcr the codc ttod in cacd abovo inay Comprise a hcad sct with an a@drcd
brocrss" Thc dsnals BY and PA rcspectirrly indicatc a microphone or mqiuthpiecc. Thc opcnting salbn SN
i.busy" dgnal snd an "snswcrrd'call condidoo *"hi[" -- alsoinorporatcs i kcybord 5t (lowcr lcft) uthicb b
Ue inOi{trs tto s6u9 r frorn callcd statiol, A hdt 50 cmployod to rcg$cr date (pcrccivcd by ths opcrator)
codc (HALT) b furdlcatcd !o have bcen dctcctcd (srut- in codc wor&. That.iq duriog a convcr:ation, thc oper-
ifesrins thc cpd of a codc word) by ths binsrJ dgtab III alor msy furmulalc'a strbn codc to modiry $c code

ad Hb. A word having a $atrr codc which indicatcs word so 8s !o indicstc the rcsulB of a cortrct For
,th3 ncad for ftrther piocrssing cffort is doodJd !9 -- erample, the opcrator may registcr complction of thc
oroducc tlrc sisEl Sl hiCh. Finally, thc signal DC hd' 55 dcsirod inquiryi :

brcs e ca1 h3f, bcgn tcnnhaed. ln view of thb above prclininary dcscription of thc
A cloct signal C b also providcd fro-p thc control rystcm rcPrcscnt4 h FlC. 3_' a comphtc undcrstand-

udr 42 as 
"ciy 

*cU known tr thc prior digital pryccqs- ulg t"y now bc*, bc:acconplished by conridcdng $c-
ina arl for scquenciru the opcrafion of thc systcm. As ci6c operating. cyclcs. Accordingly, assurnc tbt the

irti"aaO aUo"e, thc signels Nl through NN (orrc eignd 60 oprerator stelion SN.b atrcrdcd and ready to bccomc

for eacl rEgbtor R) ara provided to dcsigrate a tiirc opclrlional. fffi@tc'*ume thet Oe source stor.

*tron cadr 6f $c opcradhe regisen R is currcntly in agc 3ll co-ntains a triultipllcity of dr-ta uror& idcntirying

thc proccss of e,idi,r rccclviog or prcvidgs- a.codc eartles wp.arc to tle contectcd' for cxample m q&
rrotd. es a clnscqucncc, thcsc signab arc high duriltg "- tion to t g.btqt" sccounj tt 

"Elaioc{1qVc. 
Fil_nlly'

the intcrnals of rinsfcr, i.c. Tl and T5. Thc input grg- 65 assurnc that Olc oPcrtrtng rcgista RN ir avsilsble
*f to thc control unit are indhatcd, rc0ccdng thc (froe)an-disncx,t.intltcopcratingscquencctoc6t*lhh
abovc togic cxprrcsions Altbough rcprgecn!! {gnab communication' S foi an opctator locatcd.s! an opcr--

are fion-opcrriting rcgbter RN *td -tgRY1AlPpgtTShn S. Thc opcration may procecd from sush
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a point with thg contrcl unJt-42 providing a high sute or subject to be contactcd is containcd in thc rcgistcr
foi ttrc sipratq: l't}.], GI, and l$Ii. Rccapltuhting, thc 50. Additionally, the control unit 42 hu j$t providcd

sigralGticsignaleran.interualbfmnsfekngdatainto the liming siCnsl lrlT-2 iqf-_high.qlc'tu B sonsc'

afr o*ratingiegistcr R; rhc signat tlTl iniicates an qucnce, a status dccoder 74 (|cft, bclow-rcghter 50) is
ina.iraf of t&aiii o .odi wond iito tt 

" 
register RN and 5 ictuated to scnsc the status -porticn SX of the codc

thc signal f.W is-coinciacnt and bommarit thc multi. yorrd to provide a re_prescnftiv_c Uingy {Sn{ Sl. That

ti*;ifi zuctr-a nansier. m" aminrion of the start- is, apuging the codc word is flch (o1 if otherwisc in
i{,tJC""t Cl to ttr" sout"" srotali 3Q, providcs a code ncgd qf pmcessfoig), the dccodcr-74.indicltcs a ligh
dd-rftugh a channcl 66 d;d thi'multiptexcr 38 .^ valugfolasignalsf (Sl:SA*SB+SCtSD+SH
tai[ctcaUiSSnal].lN)totleregisterS0inbperating l0 +Sl+SJ.+SK+SL - -- ) which is applied to-thc
rcgisrcr RN-. control unit 42 gg_wcl! as q 3 gsng (parallcl transfcr)

itr tt 
" 

ttnr.turat form of the systcm as described gate ?q The qualificatlon of thc "AND"gatc 78 by thc

herein, signals rcpr;s€ntativc of lhe code word are iignat St-re_sutts in the transfcr of thc tclcphone num'
simply-ste[ped inti thc rcgistcr 50 ctcmcnt-by-etemcnt . - bcr siepls-(TEl) through that ga,tc 78 and thc switch'

unOcittrq';nrol of cbcf signals C which aic applied 15 ing unit 43 to the dialing unit46 through a cable ?9.

to tfr" i.iirt"i SO ttuough ai'AND- gate 68 (upp"r Somewhat- concurrently, the timlng scqucnccr in thc

f"n j. in if,"i roc"d; G rAND- gote od is quatiiet" Uy cgtllrcl unit 42 is advanbcd to govidc the signal NT3-t
ttriiig,at *N, ioiginating rcgisr"i RN to bi in a tran; a-high statc, suc! q:-curdp pirh the.coincidcncc of thc

firsdtc.Tlus,acidcf"irU!movedfromthesource -- sigoilsNfil and St as indicatcd ln the above logic

storagc 3{l lnto thc rcgiiter 50. 20 expressions.
Tfri ard of a code dord is scnsed when a hat1 dcrcc- Subccqucntly, thc automatic dialing unit 45 b actr-

tor 72 (uppcr lsft below Etorage 30) scnses the HALT atcd as a rcsutt of thc occurrencc of thc-lhhd-phasc
code. Thc'dercctor 72 mry tik any of a varicty of $ming signal (J3) from thc cortrolunit-{2r !.9. S.
forms of binary-code dctitors and hrnctions to pro- -- ! tbc Olsclosed_cmbodimcnt, thc itnit d6 (wltb_a $n$a
vidc ttlq high Uitc of thc binary sigral Hl, upon senslng 25 dialcr) is shsred-antong- thc opcratinqrcgistcs R ln thc

rnc HAlf-coae, to manifcst ttic clA of tirc cOrtc worA. assurncd_cramplc, dgnng-llg _pcriod-Lrdicaad by-ltg
Tlrc signal Ht i! applied dircctly to stop thc output signalNT3-rthnumbcr:62Tl292isdialcdbythedial'
opcori6n of thc siirce storagc-30 pcnbing anotircr ing uyt 46' providing appmpriatc input sigrals to the
clcb of operation. The signal t{t is atso suppted to thc -^ tclephone systcm 4&
c6ntrgl unit Af to tcrmiiatc the timing iiricnal indi- 30 Upon complction of thc dialing operation, any of 3
cafed'by the rsgnats NTI and NN, as wilt as to initiate number of evcnts-may occur. For- example, a "bu!y"
ttre intiriat of-tc timing signal NT2 in accordarrce s_rgnal B-Y may be indicatcdtom thc tclephonc sptcm
with thc loeic c s6t out ibov;. 48 or thc rcmotc station dialed qny or may not be

OutingUiinurvalofttmingsignalNT2rthcstahrsof answcred, rcsuldng in thc signal ?A: Only ryhcn, $9
tbc inqriiry representod Uy tli rigisrcred codc 'rord is tt rcmotc stalion is "ansrcred" (Produclng.tbc siSnal PA

considlr6l. Eicmplary of-rhc *at[s data whleh may bc high) is-thc-o_p-erating register RN couplcd to tle opela'
roorcsented by a codc word now contained in thc riCis. lor station SN, Thtts, the opcrating registcrs R reccivc
tai SO'is the foilowing: - data cclls or codc words and process such words to thc

point of contacting a pcrrcn at a rcmote station before

"mt:sH*:r;'1,:Ts:"f,1[il'l?11,".:ffi Tsx ufffiiffiS,*"" individual opcratilg ri$tgn R.from which tctcphonc 
,TEL 6n:nt 2 ' ' numbers are providcd in timc-shared scqucnce to thc '

lD JobnJona. tor Anscle dialing unh 46. Only whcn the remote ilation dlalcd b

_ X3_ -iWf 
15 ;;;'J:'i' t["-"edt"s ilCr't i n r"*tionatly co',-

plcd io an available opcntor station S (through lhe
switching unit 43) and thc opcrating statlon S to the

With rcferencc to thc portions of thc codc word telephonc sysrcm 48 (through the couplcr 46).
designated as MD and AD,-a ftesh or unprocessed co-dc -- Struc-turatly, thc swilching unit 43-is simply a rignal-
worii normally woutd carry no data relating to priqr 50 glntrolled swlrching apparatus as wcll knorrrn in the arr
cfrorts at prodessing. Slch data is indicativc of experi- Colh.gl qignals aF poridcd^ from thc Primarl- control
enccs during pniorlfrorts io proccss and is useful ln unir 42 *{ougtt thc ceble 49. The unit 43 multipleles
proccssing thicontcnb of thc dcstination storage 

-32 
tq the opcrnting rcgistcrs R which * .in tlry sprc d!!ig;-

ir"ty- oi rtudy: pcrformance of operators, results of natcd T3 for time-shared access !o the tclephon: 914.
proc'o"ing and-etios of proccssing. During efforts to 55 ing unit 46. Thut, onc aspcct of the ewitching rmit 13 is

lrocess a-code word, if a farty b contacted, thc scction structurally simply that of a multiplexer. Thc othcr
MO witt rceirre an input &om the opcrator to desig- functionoftheunit43istointercouplcindividualoper-
mte sny of a varicty oicall rcarlts, c.g, paymcnt prom- ating rcgistcn R to individiral olcrator ststbns S which
bcd on-a certain ditc, tclephone numbcr cbangcd, or 

- - ar€ in turn connccted to the tclcphone syEem 48. Spc-
so on. Conversely, thc secdon of thc code word dcsig 60 ciEcally, undcr thc control of the primary control unit
nated as nD eutomaticdly rcccives data (indepcn- 42' thc sritching unit 43 intcrconnects a scrics of in-
dcntly of an operstor while the code word is in an Pqq collectivcly deignatcd as cablcs 5l and'53 to a
operating rcgi*cr R), e.g. ltr tinrc of contact and &c sclcct onc of thc opcrating statione S, whcn lhc rcmotc
dinc of tcrminadon. Thc actual registration of informa- station sought for an opcrating rcgbtcr R is conractsd
tion in both ttrc scctions MD and AD is explained in 65 and an opcrating station S is avallablc, Thtts, conncc-
detail bclow.. , , .; r tion is establishcd from a spccific operating rcgbrcr R

Rccapihrlatingl at, ttc prmently-dcscribcd stage of to a sPecific opcratior station S thiough: 
-ono 

of the
operatibn, a code word indicativc ofa particular party cabtes 51, the unit 43 and one of a serics ofcablcs 53.

. i 
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information b ptlsentcd in 8n intcgratcd cuing mcscage 
- - ating rcgistcr R

along with nrcd infonnetion providcd froln ttrc stor?gt 65 
- In additign ro th9 _d!t8 pmvided lo the rcgidcr 50

5a. Spccincally, as itlrstratcd in FlC. 2, ttrc cipcrator from thc kcyboard 5t (undcr marrual control), lhe
.ees i compiett cue with thc ilcntificatton information systcm also autornatically hcords ccrtain dgnilicant
from rhe rdgbrcr 50 pmviding thc namc 6f th€ party to data Spccifically, thc idcndfication of the opcntor is
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rg#;t",ffiffi'g ffig ffiH*ii;-Uil ;Ht":rfrTl: "r'1 -"rinr'-': 
;" ::: Ifgl, . dful,!#:iil."#"it!tr"'1fi';"p"r"'rre

signa rtrl gPuo *e*r"To""riev''git'" op""io"ti t l'ni;lltJltffitfg';'li11:f;*fffl1
thc_rcgistcr 5o. abo #;#d;;tty. irt" ""4" 

worda car4r. thc sicnntc to

,gt'.1.gil:H"ffiT*:f;,fr,iltHttr# "6nt'or.iutoina6 
di.ri"c -quipmcnf in an frort to

I,ff ffi r#;ffi;;il;i,r*-t"word(in*"F,.:#"!mi'"ffi$'3g":#lf.;T{,"11!;#"S
**iisr.mtffi 

ff ffi :H,$[,-i"".-..*'---
umdtcd contact (NT'f ) I
n*ria conuct (NT4) is

tcrminating an cstablishc

Ilt'H"$iil[LX1#"ff']ffi ;"''ilqXfi,Xtnff"t"f,mf"mlf #:h::ffi :H
;nll;f$:'nm*XmtrJflS'T'f'.$S$ff iTf, :'lnmf y*gru:l#ffi .1#3
;td;i;;;t*"nt tio* of tlp rcal timc,. as in a Julian zo ffiiii."s-iri;" #rc* "n 

uo vqrv hiilh*pccd
fohur-fho dme rignali arc thtrs storcd' #ffi';;;tii-OJ rctirtt drat rcvcral code wor& may' 

ill[.;;Gon-ofatctcptronicconhcqsisfficant ;:"fi;;ti dnt;; no 
"onotn 

for timc loos by

iniormation has bccn rcgistcred (manu?lly 
"ttd "ry iioi"ia*f ooo'"'oo. Of coursc, as will bc to"{ily 

"q,;;iiAl;t tt the codc word' As in ths abovc cramplc' ;;;il fi;tiitt.d in thc art' variorrs numbers of
;i;;;GrdmayhavebecncornpterclvqrogP d'"1 zs l"iriltl" Adcn and uatior,. forms of multiplexing

*iifti p"i*-t commitment Attcrnativcly'!b Ylld ;;fr""f t"t b" imploycd.to.accommodatc a dc-

msy reprGscnt a oonttct yct to bc cstablishcd' 

= 
TI ffiffiilil 6r opcorbtsat individud opcrating sta-

sioircd in dctait bslow. In any evenl afrgr thg eltoll to tions.
l.J.&: tii; 

"rd" 
word is tra;dsrcd o thc dcstination - fri 

"bo"" 
cxplanation of ur opcrating. s€qucnco

[i"-"i gt upon initiation of tho rignal NTS' 30 oroc"cdcd on thi assumptbn that tclephonic sommu--'iit-""r""t",iing 
a tclephonic conbcq the.gcralgr 'ni""Arn wr establislrcri with I Party. However, as

d;;'tt;;-;6pnonc iistrum"nt 56 to p*ue 
? tl inai""toO, othcr possibilities may cxisg i.c. thc rcmotc

ilili ffiJ'db which is applid to tht cg.nqg Tnn ;i;pd;.bdrdmay not bc answered ormav bc btuv'

ilffi';";;nnp'g"tri3ittfrecontrolunit42thcn lnifi-evcnt that thi call is unansl'ered, thc systcm

lll#u;*'n*'lIllff ffi :*'6ry^Ir'ii*i4il*"n:nx;rmrm:ffi H"*:$:n[s ..and the telephonc il

fi,f*3r*trsr*r,om,r,m
"#ruff.rffi:ffi 

mffi' $iff{q ., $frffi}# i,ffi ih:Hfrf.q=F $
'W-,t my5m.*,gmt 3[ ft ffil iffif.trl*"#J*g:,*,g ifril-'i;

ffiiffitffiT'ffi*#.*fi;*m eHr"m6iy6,::::::1 
ano'lhcr rubsc

ffifr"#*;HtrHffi ffit'ff :'J#'il"J::nmim."['3rpliffi""if *'],tT.;
. T5 arc cxctusively 

"ttifrd 
ttiqcrating togFrcts trr"d t-!q, trs-result that onc moie cffort should bc

*hbh may involvc .o'" d;t6 in urd ..x,tr.icc_'or*c rnncc wittrin a rclatively ehort pcriod, c.g. a few min'

ffijgffi#i.i"i;Ei;i;;*0. 
*L'l ."u" uG-nc.ooinstv' tlp lvsrcm ptaccs the instant codc

Movcment of thc codc-word sienars fromrhe rsst.l 
tt Sffr:$F-H;Hf?:"LX'H*fifr;

#ffi"f$*ffi;';Gepi"_;!;r!*tig. 
trrin s"*"eucntty retricvcs rhc code word which

## -$

#xi,?,ffiil$ffi . ils:fiaim"mi:#."m
"uu:li*ffi 

ffi Fi*fllii"s-ffi#tr
during which * "pr-ii"gL;;iii"""i,r" 

fi" tir"- ailottrer code word, t'en rctums for one mor€ attcmpt

CRMAPPO1 l S
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17
uith thc ctile word ortyin?'r numbcr indicatcd to bc In vicw of ttrc abovc dcscription, it may 

-Ut f."n.$t
b'sy. Failing 

".rir*-t "i 
iiili rimc, thc *o" t"orb is rhe systcm may be cffectivcly uscd to schcdule tclc'

llagged and thc 6;;;fi";;"b ;* ilur"oJ to fhoni contacti for variors nirmbcrs of opcraton' of
rhe destination rceistH 32- sounset thc sylc.m rney be variously implementcd. and

tt is during,rt"Tilffirt*rt is rcprescncd by the 5 
larioru.!.1 

usia aepndilg uPon.Epccific applications'

signal NTii tancr oiaiin_it {t{-ltE "'u,,.v; toni"r"i Accordingly, thc i.:opc hlrcilshall not be rcferenced

resulr ro producc thc signat By from lhc;dpd;; 
-touriaisitoi"dcmbddiment,butonthecontssry,shall

system 4g. upoi sucrr-in occurrcnoe tpg*ot-"i 13 beiele_rmined iri acbordancc with the chims as set

ekiiuuw *d' i; 
-'"F"'"al' 

" srltlA%fif,?l ,. 
t"Sn5;l'im"u 

i,:
iccntcr, Sclow rcgbGr 50) b-qualtfcd to
entirc contcnts (codc word) frorn the *d;; a0-to; L A-tclcphonc-schcduling s.ystcm for usc in coopera-

;ffiSg*,E'ffilryr;'FjL5ff,.;'",T.H;l",,fil"*Tf#H:*iiillffiio.o-""*
paralleltransfer;;'b"ry:riCr,-1tr;.+";00." inciuding datb on individuil telcphono numbers

With rhc rcgistrethn oi the'hsy-" codc--iota in thc ts iacntifyi-ng sts$g:-P-T,3:Ytcd along with rep-

$orage t00, thc";;at-Bi^;i-t:fr.*tuatc thc con' recntitions of messagc informariod;

rrot unit 42 to prwkh tlrc signal NTf in a frigfr tiurc' L at bast orrc op6rating.1"+n including a tchphone

indicatcd in trrc-eti"c iogiiffiprr*bo"-E " 
r'.ittt, instrument, tuc manifcsting.mcans' registcr mcans

rhe signats gn 
"mi 

-q-iltfy- 
inl;AN.u';e"19 -10.3. F for recciviqg s!9rgls frorn said ttorage mcans reprc'

ffiitr#r,ffi1iti'r#;*"':toit*tf: 
*': * nqr'i'fl;f,'ff;1:itfi3sffi'F'ml

During ,r," poll"i oi ;;;d -s_T.il 
i'ir;;,h *d" tion from iid regi,ter means o said cue manifest-

woro ls-ransrincO ro the rcgft&r 50 fory processing-' ing means; i

r5c.n rcturned t" ilJgc i"JJfr" ur"y 
'*-gi,al 

ga"rii an iutomatic diating mcans couoled to sbid alc'
in rlrc dcsdnarion srorage 3a Howcvcr. "i[dri"t $i 25 prr"*'i.lio* eiifi "on*"t"d 

tir rcccivc data cell

code word involvrd in zuch acircunrsalr"" t' n"gg"O"" '" iigrals t"p.o.nbtive of tclcphone numben from

a rcsuttor" gd"Td;Gilt-id"!$tb"l"s-q""ti' :"jq 9ryaqLs-Sl"::gEf means' for dialing

nJ tcoin"iain of sigals BJrl' 11d NTJ) io registcr thc said stations to DG cornclgs;

ql:'rurom1*':toli"**ieo,o"ffiiffiffi*1ffi sil#:fr#lili$prcviousiy "busy" codc word are rcturned F thc rcFls' onc.

ii36 t#u-ioi -:ritg[ BN;d ryr2i tor anotler rupt eignal to indhete tcrminetion of telephonic

ancmpt at proccs*r{-Prosingtf the code word contacq 
'rd

thcn procceds urftffia "ro""]tt "nori*" 
qr"y lu: scqrcnce control mesns for scquentially provldilq

nal b produccd,'ffi-in 
-tig*l glt hlth lnie n9e l0-l 3s sienah rcpre*ntarivc. gf said data eells from said

ld,-r[i.o-"-ti"i;il42-"-#;irdr rtinsici to srbrae - storage nicam to ry9 S"oEe station rc€istcr

32 of thc codc t rrjbi pr;tdi"g ttrq $"tc iodi"4"p 5-y mcari, rcturnihg.said .data cclls !o said slorage

wfi, ;i" 
^ 

*p&n i i,. rt e fofic aqrcssions. Coinci-- rncqnrr an! aqiuating cald autonatic-dialing meanq

;;Alil t1.o6ir!ffiil 6;ld$t!q_t qy{iqgs- said tcieptronic irstrumcnt, and said cuc manifcst-

Hfi"ilMff+fl"ffi ?s [ **r1q.ffi!frffi4fl;ilT$ii5$ffip
thestaruscod";i;;flh;rcd$c;'sx.Iiisnolesor- claim I ftrirher including.automrth inputmeans for

tht $t, uq *",;t""hdai*"iGforcodc words thar *r4lg,*hy;f*ffi'fr#H! $ffi"ff#$ltrH::$Hffi,ffi ffi hffiffi ., I#*#fuffi
,6;g; il to tb" futinatior| sroraglla 6orn€ rctrrn aqg $g in sdid- iegistcr me{ts o[ 68id oPeraung

nf,,-f,; ,nrA" 1o tno so,n"Jioragc-30 ai inaUtca Uy 1utigl indicativc o(deta commrinicstcd lo an oPcrato'r

a dlashcd llnc ll0. For examplc,'in the cvcnt that thc at said opcratint sgqn:.

tr*ffi $ffi icm::'.:tffi HT:'"'1'f ,"'L?'Hiil':'#*1i$,'f*$.1ffi.:1flfi J3*
asc 32. fn such a;;nt, ;Jiidc wor& arc movcd ino and firrdter inctriling tchphonc multiplcxcr wars for

;il; ilil;; ru'trgi"a. 50, thoso code words sclectivclycouplihgsaid.opcraringstationstosaidauto'

ililf,-^iiild;r"d ro U"i *cn proccsscO W epp"q matic diaiing.ricam and siidtelcphono nctworkunder

oriarc status codc (SR SL. . . ) arc girnply immcdiarcly .. control of said seqqancc_contol mcans.

i#;,ffi;it;dl;ddi"n'sloragc'ri That is, as 55 5.Atclcpholgrchcdulingsystcmaccordinstoclaim
ia["t"a in o" iL"* bei"-&-ltdr, rhc occurrencc 4 furthq iicluding-automatic input meansfor rcgbtcr-

;i;p;*;r..d.t"n.-*f,., Aimg Uri timing intcrual ingdatainsaid"g"al.l*indicativeofrcsultsfrom
T2$;Ai"r"ty ;rntn Arl syctoh to i rs crmfigum- aclualing. qd aulomatic,diding unir

tion 6. A tclcphonc scbcduting sy*om aecording to claim

As an attcmalive to a dircct tramfcr from tlrc dcilL 60 4 frrtlrer.tduding rtranual-input mcan_sfor rcglstcaing

".rid;td;; 
jt; th. r",r,*-rt"rago 3ll, pmc p.ro- data in sEid rcgst* mcans-indicative of data communi'

o.rsing mrfb? pcrforurcd. In that i.prd, h may be caled^ to.*:ryoto.t.bi f{ ggtog gtation' - .
aavU[6 6 afiinaa to""*"d codi vrords, or to ?.{telgphgneschklulingsystornaccordingtgfbim
scf,caufc coAe 

"ot* 
ioritocooittg at spccific tincs in , _ 4 ftrther iircluding- input means f-or.3ltering.laid d.air

;;;;J;ar *hh-;" i;At&tcd tinc-of ai,aitaUitity for a 6t ccls in said-operadng Etetiom.to indicatc call r$ulc'
oarw. Such.op"12'rlo* *ay Uc pcrforrucd in iccor- 6.A&lephonc-EyslomacgoldtlSloclaim7inc$dlt8
ffi;; ;irft;i-f]l*"" a"idprocdssing tcctniqgcs and mcans !o altcr sald data celts to indicatc times of calr.

"*oiahgly "r" 
ti"ia*"tibcil in futtho dcal[hcrcin' " I I I t i
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uNfTEDs[ATEsPATEt{rA}.IDTRADEMARKoFFIcE
CERTIFICATE OF CORRECTION

| 3t989r899
: November 2, L976

: Daniel Norwicb

PATENI NO.

DATEO

INYENTOR(S)

column Line--
14 I

It ls certifted $at erol appears in [re above-identified patent and that said Letters Patent

hsreby conectd as $oum belor*

I

idleptr shouldl 5's --debt--i

after trEfrr, **-- should be insert'ed; and

after rfg1.i, "$fri...)t should be deLeted'

Signcd and gcalcd this

Fiftccath Dey of M.,,h 197?

1{

1?

49

29

lsEAtl
Andt:

ruflt c. r^tor
atrcttllg Oftlc{

c. rAtsllALL OAl{X

Cttn;nblioner tt!' frrnnu nt Tndcmet*t

I
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REMON CERTIFICATts O96th)
United States Patent rtet urt 81 3pt91899

Nnrlch Kq Ccrddcatc &sucd lhc. 15' 19t7

l

tt{ lEr.EPnoNE3C[lDDuLrNCSrSIlEl{

ft{ Inrcoon lfddlHcf'Bcrvcrlym[eCdif.
ttSl ArdS!€c: Tdmd[Ia'Ld AsSd6'C$f'

nmffin!fp*
No 90/Dl'163' Fcb.'t, l9trt

Imdnfr O*ilcJr foc
hl No: t90t tt
Lanrl Nor. I' l9l5
ApL No: ?6$a3
Frt€& Ar.qrttt

GcrtiEcrrc of corrcclion ietcd Mrr. lt, lm.
ull lrt CL.,......-....-.*... l${u utt!&tftG/['l-lt?6
ini us.o. rrl.lt*,lwr\

3nn5r,tE/m
[5tl ftf oaSccl -..,--.37]rn3\ l3l,94265'267,

yv/3o9,356357,339

uq R:Crccrr Cltctl

U.s. PATENTDOCT'MENNT

trlgt5at Vtgt! &rtou *Efrntt
t'Z4W tvlgtt fru. -* t'Dlgl
tgtLln tVtft bsdca -t'rgm

hAwl 8rantru-frolrl L Dvycr

lm AEilnAct
A qdEo b diddcd fa ucG b coopcrrdol with r
tdcpbonc lchro* o rc,hcdrrlc rd csalml dc?horic
colt*ts, r ftoo r gtunlity of cdlilg rtrtioor ro e
nunbcr of prrtics rt hdivldud rcodo nrdo[a StmSG
Ecrrt! rrE prwiaa forrqincriagcodGuot& (rllod'
rtcd with drtbolrbt rrG io bG cdld) doag wilt ff,
rcrcntrtiou of oerngp laforndol to bc coowt/Gd.
Forcroplc, codc nrordr nry rtorc rtprcatdoc ot:
r lunbcr for e m&a to bc cdlcq l&o nrna of r prrty
to bc @bctcd d tlE Jtrtiil' r ttrtur oodc nd ro o.
Ia th opccr{oo of tb rptco, r cotrol uir tdtuE ru
rilmrtic dh[ng udt wirh r aunbcr &oo @lrte
Sobccqucolly, tbc rynco rcorcr ttc eor&b nrultr of
rllrllng 1trEbcr, i.c. u r buy dFrt no larsrsr s I
rtrdon coutrct In 6c cvcnt ofe bury dgarl or m rl.
mrcr, r codc rpord (eoo ltcrge) nry bc rproprLtcty
nodifted tbca rtorcd for trc h r rubrcquat rncoPt
Upon thc oosurcocre of r cmtrct, cfrllcdm b ordc
to tn opcnttr ilrtioo lEd e@lry uoiSbstuad !o
cnc the opcrl d wftb tla dcdrd EcrrSc. Ttc ayrlco
do incotDo8ltcc input ro for tc by the opcrrtor to
csts infolnrrirn h thc codc *ord lndlcrdng thc rc-
rultr of r cdl.

3,$t2fr l0/lt6l
t,(r,01 ,llrg,
t,8\9lt gllm
t,7?'4t6 a/tn3
,,nl,m t/19'R
,.l0f,;61', utnl

Eflrfr *.*.** ttgll0
WU!.Ny ct d. --*.*'*.* l?t/O
Add.o -*.-.*-*-**. t?9/54
Knur ..-..-..-, **.-.,* t'E/69
Sbor ---,..'*-.--*.-..* 3t9r0
firrqi a rL .-**-*.*.. 3?9r't4

€t

T
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Tcr.

[2ll AppL 11q; f{4,971
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t51l
I52t
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U.S. PATENTDOCUMENTS
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hlmary Erumfnrr-Tbonrs W. Erowa
luorney, Agnt or Flnn-Rlchrrds, Ilsrris' Mcdlocl &
Andrcws

154 .asslr^cr
A! Eutotlltcd tclcphnc e+lling clslcD rcccivcg e

xt

group of tclcphooc numbcrc ftom a hort computcr; Foi
crOr tacfrclc numbcr thcrc ir a corrcrpgodirig rcc.ord

of rnhuelnfornrtion. Tlid hqt computcr ia:conccicd
!o drfuc a plu:nltty of opqretor dioplay tcmiaala Frch
nuber is lrlourtbelly cdtcrf urd cqutPEcot ptovidc
dclcction of rings brisy rdgnds, rccordiagp rnd voicc
rrw;r:. Whcn a ptrty lruwcrt a call' thc cdlcd IiDt I
oonnectcd to e non-busy onc of c aroup of opcrationr.
Atttc unc time rttport is sc[t &om r ccrlsl coutrol'
la to thc boat compulc rcporting which numbcr hrr
bcco mcec$rlly cslld rd whicb opcmtor hrs bccs
rdcdcd for tlc eudlo coonccdou The hosi computer
tbcn cells.up tbc rccord for thc crllcd nunbcr aod tmu.'
niu rl lcast e portion of tbe rccord b tbedirplay for thc
rdcctd opcrdor. Thc opa.elor is lhs provided tdtb
u rudio cmnccdo,to thc cdlcd prrty- ts wcll rs r
scrcco dbphy of rdcrnnt inforurdon for tbat Prrty.
Whco dl tbc opcntors rrc bury the callcd parde rrc
phocd on hotd until rll opcrstor b frca Tbc opcnton
ara tbrs providcd wlth a continuorr regucncc of ro'
npcr:d cdb for optimun utillzrtioa of thc opcrltortt
tlma

D
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1

M'L''-LTNETELE'H.NE coNrRo',srsrEM :l*ffi,*ili'",3 "ffi;lt *H il
TE.HM.ALFTELD f*"JftT;**11lffiffd?i'"[Bg,*

Tbe prcclt invcntlon pcrtairu in g611cfsl to tclF 5 bsvlng eudio communlcetiol throlgh tbe answcrcd

puo"J fiJ"orpor* t".roSrogy *a ioiotti"ur"r ro G lhc. Thc one opcntor is dceignetcd as busy until corr.

ilt"r"fi d6lff;1fil;-fiioop of iacefronc oo-- p^l.dol of tbc tdcplrone cell on thc answarcd lhe rhc
bcre for opcrator-conmuoisrdol. dcscribcd prolrss is rcpcrtcd rytil atl of oc operaton

BAcKGRotntID oF THE rN.vENTroN r0 
* hoy rnd thco answcrcd calls rrc placcd on hold''

Meny typcs of busiacsc, potidcal ud chrritablc BRTEFDESCRTPTIoNoFTIIEDRAWINGS

acti*ik iifuirc crtcosivc tcliphonc eontrct with a F6r e nore .eonplctc undcnfrndiog of the prescnt

v..y: l"rge oirrUo of pcopta ff is tcco foud tbil an invcntim and the adrantrgcs t*-f, refcrcncc is now
inAiviaul opcnror woiting to plrcc calls wltb r covm. - ^ mrdc to thc folhwing dcscription ralcn-ln conjunction
t*tii"t"efda ca".rii ;*dsstut cortNctt oaly_a! r tt *iq S" rceon-panying drawioep ln whichr
rctativdy ilow rata For a obetantial pcrccntrga of the FI6. t is a block dirgrrn illusbafiag cquipment for
calb tbri are placcd tbc phoncs arc cithcr bury or thue usc in opcretioo of r multi{inc tdcphorecoilrol s}rstco
is no rnswcr. Tbu, a lrrgc p*t of thc opcralor'e timc b in sordancc witb the prcscnt'invardon, urd
spcot oo nonprodrrcdvc unrL A number of dcvicc -- FI(}. 2 b e fuctfomd llow dfuram dcscribing thc
f""c Uosr Odaopea rc aid u oPcntor or to tutoettc 20 61g plrccocnl proccdurc rnd opcritions tor thc systsm
thc calling proccsi. Such dcvlccs uc sbowa, for craur' illustntcd h FIG. l.
plc, is U.S. Pst Nol 4,m1,50q 3'999,017' 3'!15,601'
i,2tffi-t,e4,1Zaip, \i6p.iiS,;l74;,s%, +,+lSpg6" DETAILEDDESCRIFRONOFTHE
{,rlz,itti,r,irg,ica'*d:-maAg.' INvENTIoN'
' llrb iri.crisUug dadccs typicclly providc auto' 25 Tha rpprret's for carrying out thc prcscot lnvcntion.

uatic di'ilag of a- prcdctcrniaed -Srory -o-f 
aumbcrs. h now lfi"Eftcd il rcfcrdcc to Fl6. r. d muttiptc.

Howcver, tbis stiU tcavcs a subfintid worklod for !!.a "p.-t"r 
rclcphonc crrling. Eystcgl t0 lnclldcs a bbst

opcntor ir-sddltio! to.thc q1lv.prodrytiye t*YSd ffi;"ict u,;pir-itv it-,ip*"io; dlrttrt rcrartn&
is tbc acnrrl conversdol with the cdlcd party. wll ,^. tl, i6 rna ffi nr'ving rclptfue be8dscb 20;22' ttd*.
parricutar informetioo b rcquircd ia rcgrrd to thc cdlcd 30 Tto-b""&; -";-d" Uilirectonat audio comlrunlca-
Party, such rs ja dcb-t-coucction scnriccq tuc 49 tbn. The co.ioto l:z comnrmicatcs with tbc display
hu*havc anrbtantial aoouotof hfornrdon*oqn: fr.]il.1] ilIic--o re tr*"gn e "on 

ooicatioo-tint
pe tttg fF tl.ftl5lgt"gc andpbyqicrl hufltog of " frffir;i; iO furtt* inct'd..,e mutti.tiae rele"
trgt Ur$! of such inforugdon b wrstetul of ogator ,. ;il;;;;;ffi;.-tswhtcbis,conacacdiorpt'nl-productivity' 

rm.rfantmwatrrnr.tiott.o 
JJ il;-itdtPboil*tgro'- 

In view of thc rcquircoents forlrge voluuc did
*ro en.o.tor sondat -a'.'i-,ff;pcntor,# -frHffit$ffi"H$T,:ffSffi1#ition, tberc is r nccd for r nctbod rnd rpprnnu o 1
vidc opcruorr witb ftlly conncctcd crus togctlcr wfh F* tlli rs rc 6c hoct colnPutcr rl' A tdephonchrcr-

thc rcquircd fitc information for a cdlcd prrty l" $Jh; ao kf ll.Tgt' to thc tdephmc llncs3ll Aa eudio

rapid end flcriblc mrnner that a lrrgc nunbcr of ofr '- 
Al*,-41- i.=io* to a plunlity of bldircsdonsl

6;-*n b" Gdtsi 
"i 

nc-mst"Jroaoctv";-d;il $iorncs4lpthctclcpbooeiarcrltcc{0.-Avolccvo
tctcphoae crlls, {5b coaocctcd througb r [Dc 48 to tbc eudlo ewltch 42

BR.EF suMlrARy oFrrrE rl.rvENrroN ., #mH;Jffi #ffiffittrS"ffi.:fi*
A sclcetcd cobodininat of rbc prcscot bvcorion oon- lbc eudb cwitch {2..A dials 60 b couccrcd thmlq! r

erl;;;;Efi;. pd"itllng r d-tinuors scq,r-". of {* 61 to lho "odig 
ss'ibh 42 rnd throug! r lbc 6l to

iitdd;Atr t" 
"iir"raritv-ol;p"*r"n, 

;&-""*"id u" 
"qq-t 

controller il6.^Aa-opctllot rudio 56 ir cos'

i-arprri t""oiorr ani a uiaiiccuoi* airaio comnrmul T"t d St*+ agpup ofbtdircctional audio lincs 6t to

dos-di"i* L ptur*ity of r*ordr 
".t 

rrorcd b r Uost lo thc rndio-switch 4f end thmrgl liog ?0' 72 ud 74

;;e;6-;ht"f arJCtli gispt"y tc..i"rts. Erch of rcspcctivcly to thc hcadscts n,ZrtrdZ,.
thc rcEords includcs 

" 
r"t"pbiti o,-U* rnd otblf - Thcbct-co-mptcrtli!'forerl--npltiYan-g-Yqtqq

rar"-f Ufotr"non fori iattc3 pa*y..C, tbrt 6lcp therernlnrb14, l6sDdlSsrccechVISUAL5{}ASCII
;11jr61ts dry ; pt ttrtity rit *ir..a raoeld tcrninals urnutborod by, Vistd Tcchnotogy'-llg:t
;-&F-frouth. fioi crineur.r r a contrdhr. Erch 55 rod tbc bcrtlrc6 20, 22 rnd 24 rrc ndd AG l(I)30

of lii?ipno* oorUordOd.O in scqupncc on ra typc bcdsctE urnufactured by ACS Communicatlons

avaitablc dnc of a plurrlity of tclcpbonc lbcs in rc' Cq
spo"s"-iotdcr"uoiicr.mcnunbcioftclcpbaclines Thc control systco 2t lacludcs thc controllcr 116

ilbrpt""tti;-b thm tni nunbcr ofdpcriton. Aftcr which crn bc a Coapupro 6&t() conlutcr, -9. .igq"t
thjdis$d 6f cacU aurober, a linc condiion ir dctcctcd 60 dctcst cirqdt 52 is r TBS, InEnrethnal dbEonncct

i;; 
"ttrg.rithrl 

i Uusy o. ria'g ro inabatc u eoswcr. For dctcct circuit rs shqlp! b U.S. PiL No. 4'156'799 and

cach enswcr thc tclcphouc linc b crmcotcd to the com- TBS intco*ional crlt_pp_grcas dctcst circuit rs. showu

nunicatioasdeviccforaaoo-busy.oncofthcopcntors. in U.S. PrL No 4,405,833 8rd tlra voicc I/O tl6 b a
furttcrforcachanswcfrstibsmcrsegcconuinhgtbc VOTAN lo* VMi voicc mrnrgcmcnt s''Et@- Thc
arswcrcd aumbu and thc opcrator connccted is scnt to 65 unifr conpisfug thc tdephonc intcrfase ,il!; rudio
the host computcr. In tcspoisc t9 the tansfcrrcd idcntii slitch 12, dielcr 6ll rnd opcralor urdio 66 rlc containcd
ticrtion of thi rnswcr€dirumber ud &c uc opcnbr, h tbc Moduh Switding Pcrtphcsat. devicc evaibbtc
tbcrc is tnrrnittrd by the bort cooputer et hoit a prrt fron REDCOM LABORATORIES lrc.

Filed: I2l28l2OLs
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D

Thc eyrtal 10 shown ttr FIC. I rervcs to aut'oEad'
cally mikc lclcphone conaectims througb liDcs 3{t'fior

oroitains aialiig rnd cliuioating busy rld ulsnrtvcrld
furnalr. fte coancaca ca[e rrc providcd to tbe opcra'
io-rs * thc terminals 14, i16 ard tB, Il a typlcal applice' 5

tim thc systco 10 has approxinatelY t-wicc thc nunbcr
of tclcphonc liacs 30 as the sumbcr of op€rBtos'

fhclcntrat contloltcr 36 dirccts tbc opcration of tle
multi-line control sysilan 23 to Dslrc cucccasful calls

througb thc ltns 3tl ald conucct thcsc celb io thc ap1 lo
propri"t" oncg to lhc opcr$orE througt tcroioth 14 16

inlr8. Wbcn a cail E orcccscfuily nade r oon'busy
oo".atot is sclccted and tbe opctrtor'l hcadsit ir con'
aict a o tbc ctllcd linc. Ttc controllcr 36 thca tmns'
mitl an iderrtificotion of thc call ud ihcsclcctcd opcre' ll
tor io tbe host comPuter 1,:l wbich ca[s sP a rctevmt
ai-fr"oocco of bibroation for thc callcd Frty and

aittrd it to tbe approprblc onc of thc display tsnh8ls
14 16 rnd 18 for ihe rilcctcd operator. Thu$ thc opcra'
roi ir otoriaca with aq audio connectioa to a callcd 20

nnrtv tiroueh oac oftbc bcadscB 20, 22 and 2{ rud her
hie"Lvcd oi one of tbe tcroinals 14, f5 sod rE dctaitcd
infinJgdon conccrning tbc callcd party, Tlc opcrrrofe
UDe ls rct colsumod with thc dialtag of tdcpbonc
aumtrrs 

"na 
thcrcsultlng timc tost with bury liucs End 25

uoros*crcO tio.gr Thcrc G further no tirnc lost while thc
ooentor ortcs hcr rcqucat for display inforpation
f6nowirs a rlccesdul conaectio to a cdlcd Party'

Thi h6st comPutcr f.il storcs e rccord for cach parqy

to bc called.'Tbb rccord hcludcs e tdepbonc numbcr t0
and edditional rclcvgnt inforortion for thu pany' Thc
tclcphonc nuobcrg erc trrnsuitt{ as groups- tbough
thjinc 38 to thc controllcr 36- Wban a callcd party
snswcra the bost conpurer rcccives an ltrdication of tbe
guccesful conncction-from tbc contrsllcr 36; ThG bost 35

cornDutcr 1il thcn sctccts rhe corrcspondiag rclcr'r'ant

hfoioation and trrnsmits it to thc apProPriats onc of
thc display tcrndnals

Tbc dcitilcd opcrlrbD of tbc ccotral controllcr 35 is

now dccribcd in rcfcrcocc to FIO. 2' Thc opcntbnal io
dcscriotion in FIG. 2 is dcscribcd in rcfcrcncc to a rin-
eh oai: of thc tclephonc tlra 3{L Thir funcdonal opcra'
Eon is csrica oui consurcntty for crch orc of thc
tetcphonc liacs 30. Tbc opcrrtion begi$ 8t I strtPoitrt
S0. in e first opecadonal 6'lock 82 tlcrc is a trucfcr of I 'l:
sroun of tcteplonc nuobccs from thc hort computcr Ul
io rlie contioller 35. Thcsc tclcpbone numbers arc
olacad in a hostoucue. fn r rcqucltid opcratiourl bloct
i4, ooc of thc tciephonc lhe illt is rcizcd for placing 9
cail frorn &c blo6t &t coutrol goca to r dccidol block so

86 to dctcsl a dirt torc o thc eclectcd llne. If no dial
tonc is deFctcd a decidon block 88 b colcr€d to d;tlr'
'ninc iffivc scconds havc ctapsed dlec looting for dial
tonc bectn- Ifthc fivc scconds hrs not clap*ed thc con'
trol b icturnca through s N0 tinc to thc isPut of lbe 55

dcsision blsct E6. AEr five scconds bss GhplEd with
no di'l tslg co!tuI fu trassfcrrd tlrougb a YES tinc
to * o"cration"t bbcf 90 which hdicrrce &at therc b
;.rt* duc to no diat tone, rrcrnbg tbrt thc lirc is
dcad- ID thc aext opcmtiood block 92 I rcport ls made 60

bv thc controtlcr i6 for thc sclcctcd linc to tbe host
dnroutcr 1i!. Fron block 9! control is transferrcd to a
disc6nnccr linc opcrationat bloct 94 which discoruece
thc intcrface,O frou the cdsctd liac ead rctunrs co['
trol to lhc operational btoch t4 to scize e nqw tclc'pboae 65

linc and start s ncw didbg scqucnce
If a dial onc is detcctcdir dlcisioa bloclc 84 conrol

ls trsnsfercd throug[ tbc Y?S litrG to sn opcrational

block 100 wbich rdccts rhc rcri phonc rumbcr from
tbc host qucrrc and dhts tbb nunbcr at thc rclceted line'
frm opcretionet bbct 100 coltml coicrl a dccision
bbcf lda whictr cnadncc thc linc for e b'ury d1pd.
fbb opcradon is c.tricd out by thc dgnal dcttct cilcuit
52. If i tntsy sigFd ts dctctcd tt block 102, control is

transfarcd througlr rhc YES tinc to rn operational
btoch lllf to indicac a busy lina Fmn block lOlcon'
trol is trrsdcrrcd to anopcretimal bloclc 1l)6'to rcpofi
thc busy lhc Cat[s to thc ho6f cooPtilGr il!. Coltrol is
tlcn trimfcrrcd back to block 94 to dlscooncct thc llnc
and -rcsuroc the call scqucocc 8t bhck 8L

If a busy dgld is not agcctc0 et thc dccision block
fOg control is trusf,crrd tbrougt tbo NO line lo e

dciclsioa bte;L llB for dcrcction of r ring If a ring ir not
dctcstc4 oortrol lstrecffficd thmugb tlc NO liac to
a decisior btock U0 for dctccdon of voicc. A voicc
sirnrl ls dctcstcd througb ttssdcctcd llne loy opcndon
of th slgnd dctcctdrcdt 52. If e voicc is not dcicctcd
on tbc cillcd lilc, ootrol is trrldcrtcd through rbeNO
tinc to a dcdsioo block ll2 to &tcrmiae if tblty acc'
ods hts cb@ sincc thc csll Las bcco plrccd. If thtrty
seconds bls aoi dlpsc{ coatrol b trlssfcrrcd tbrougb
thc NO lilc !d tacf to &c dccbbu bloclc 102 for
fiuths rprinodon of thc linc for dctcstion of a busy
dgnat If tblfly sccore has d!P!t4 c@tol b trans-
fcrrEd throuE[ thc YES linc to rn oPctrtionrl block ll4
whicb dc{ccmincs tbst tbcrc is a dcrd linc crror and en

appropriate rcport ir lcltto thc hostconputcr tL Fron
titoAc-u+ ootrtrol b tssnsfetGd to thc ditcooncct linc
bloc* t{ to ltiurlc thc cr[hg scqucoce with e aerv

numbcr surdog with blck80.
If c voiac b dcrccEd tt blocl t10 thco' most likcln

tbcrc b e rccording bcing playcd on ttelhc'ehcc tbcrc
w.s [cvcr r rinEi Cottlol b tnsdcrrcd throug[ the
YE$ rcsporsc lo raopcr*iomlbbclc ff6 foh lndicating
dctcctioa of a rccording Cotrol is Dcxt lraosf€rrcd !o
an opcoatioad blodr ll8 !o rcFrt thc phone aumber
aad i rccording sittos to thc hoct cooryscr t.il froo
blocl llt cootrot il p$sd to btodr 9l for lhc dircon'
neet tlel to bhc& 9f to fitt e aew cdl scqocace

If the rhg detccdm st dtcbltn UocL 108 indbates
that thcrc iia ring; control is tnrdcrrcd tbrougb tbc
YES linc to a deddon blocL L:ilt for dctcctin of !tr
aoswcr 8l thc Grllcd lirc. Vt icc dctcctioa b erriad out
bv thc drnd dctcct cilcrtt 52. If thcrc ls !o 8!srycr,

"shot 
is-trusfcmed throoS! tbc NOlltrc to e dccbion

block llll to dacnninc if follr riag havc ocsurrcd or if
thirty scooods bls dspsld. If thb hss rot occtrlrc4
conliot ir tnr*crrca tfrougb tbc NO linc to rtcnter tbc
cxrninuion for rn ansmrcr !t dcdfu bloc& fal If tbc
four rhgf or thirty rccon& hrs occurc4 eontrot b
trudcrrcd through thc YES lt"e to al opantional
blocL l23 ro idicrtc rro us\[,cr rnd thco io l! oPcrr'
lioorl block f24 to rcpott thc datus rnd phoac nuubcr
lo thc ho6t oornputcr Lil for tbe numbdr that tss bcco
callcd but for nlf,ich thcre hc bcco aollr{vqr. Colrtrol
is ru@ucotly rcturocd b rhc discorncct ti!!bloc*gf
for initiitiug rnothcr call scqucacc st.tbc blocls E4.

ff sn answcr b dcrcstd rt rhc dccisirrn blocl tl{r'
conml is trmsfglcd through thc tES lespoBsG to t
dccidon btoct 126 to dctcrsrine if lbcrc is a frcc opcra'
tor, tblt is, ao opsaror not currcntly ootrlcctsd to I
succcssftrlty ptacca caU lf it b dctcrnilcd thsi thcrc is
no ftcc opcntor, codrol b trusfcrrcd througb the NO
rcspoose lo ru opcrrtioud blocl 128 to phy r bold
D*scc oa thc cUcO lioc. ThiF i! cardd out by tle
vohc-I/O tt6. Tbc ncsstgs Equcsa frrt thc callcd
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party bold for e bricf pcrioa -U l'! opcrrtor ir avail' cmtroller 36 cq TSug't I -rqw Itoup of tdcphonc

eblc. Frrcm bto* rfifiti;i i" ;r"*i";fird 6; aotioo numbcrs to bc cdlcd ia ctaurn encw lrost qucuc for

btoctc t3ll whid,8-lncs ro tt-rt. irtc hold mcs- coudouirg thc calllng opcration. Tltc busy, and urun'

,eg.n"suopfrvilg-Oiororcrft-tftirtvs*oas.liit swcn a nioucrs can-citbcr bc tctrlcd by thc.ccntnl

ffi;A dt 
"l 

d fi;Er.d tu""sh rti NO-ioponr" 5 eoatrollcr 36 or bc includsd ir a ncw group of uunba
1o G-frp"i Jf tttJ"A.i." tio.t Ui'roactcrtrinc-agpltr to bc cdtcd bg tttc hqS comprier lil
if ttcrc ir u op".tffiilJttlto .crui* tm orteO iii. Thc st'stcrt0 ryYi-* "PIla"g-S"t 

of thc pool

If tbc bold .*,.;;-h'* br;;t"$d ror norc tt"n oropcriton by qusdng all+ e.rdcr by opcration of

tbirty sccods, *i;i;'t"dtrilro"sh t* YEs urc iou t::!!,ry13f g::*-"ptndonal bloct

rcspo'sc to * o,[]tiir urd iri",f"n plcF- r lo lts. In.en optinel-dtuti@ all of thc acmtors rcmein 
'

recorded,*goffi&riJJrtltuers,irt !}! lwwulc tiacalled pert'rcsarcon hold forroirimua

;.rd;fu b" ;AiJ ;; uat fi*'fror 6to.t rrz tiol Shoda tbe numbcr of pcrsons who rcccivc r mcc'

control is rersfcri;; r&d;*t Utwt fgl*li"t srgc foralrtcrcaltbrckor thchold dmcbccomcs crccs'

n.porg the stBtur ;C tlr pffi;;trnbcr to l*r,*r. siic the ooouol sptco 2E rcduccs tbe rrrc of calls by

putcr rl for rb" oo-1"*r [i-e..iy *lo u"r ola uut r t cnnir prrrsing bct\r,c€o crlls or rtop catliag o'n a linc.

wbo wrs rold thrtl-Jf r||ill 6c-;i.."d .r . ltct tirr. Tbb qin$ tft numbcr of ralr{lcrcd ceus deo in linc

Fron bloc& 134 control is tbcn rcturrcd to tl" opcr"- with- thc-evailabllity of oPcmtor. But if tbcrc rrc a

tionrt blocl.94 to dbcotDcct tlc linc ald renrmi thc nrrmbcr of frg opiraon rveihblc wllbost a$wcrcd

calling scqucuce of bloctr tl| " lineg for scrvlctrd',Oc control sy$cu 23 tncrarc thc

If thc desbion ifil-iir- a.ar.iocs thar thcrc is a D number of crlls bt incr!.sfog lhe nrrmbcr of pbona lincr

frcc operator ro #ril tt.-"*.,.*d *il, coottolir orrcdudngthc-pausebawcaroytrylgcellsto-srpply
tnnsfEFcd throug! tbc yES rcsponsc to m op.ntion"l snspcrcd fDcs for scndcing by dl of tbc'avrihblc opcr'

UtoU. llO whichlonnccte r frec opcntor tbrough tbc ato-rs'

q;d;i;ii" d t" th; cruca ifrJ wli* d;bg.a lnmmmrrv' tbcprccutinvcotioncomprirce amulti'

aaswcred. rD thc n; &*t""'r ur*rlla ihe c-' x S" cdthg s!tt*@-foi 
'Etonrticslll'- 

PJrcing ells and

troller 35 scnds ".d.giio 
flo Aoet 

"orpuAr 
U g'rv'- qir"i'ntl"g thc opcrator ttrtljttq hsy aod uan'

irl tr,"la.pl"o o*ui *ucrr brs bcco rirswcrediad swcrcd nuntcrs. Thc $cccssfu[y pleccd cdb rc 'tt'
tbc idcotificstioo oi&-ffiot *ht'.h hrs tb; A'tts. Portcd to 11c h*t PEP..1I yry,!.Ff4* e. vbual

.ddid;"d66;;;*@d to tlc calea [na irrpt"v o thc opcntor 1ho hrs tecivcd rn rudio coo'
-"m" fot op.,"rfo""f ff*t-ig Ucrtri.O out by host ro aeitich to thc srcccssfully cdlcd plry. Tl!! oPcrltor

co.potcr u'ratl;-tdG *ottoucr 36. Tte-con- cal tbca providc uaiquc scnrldng !o the callcd prrty.

putcr ti! c4ls up sl;f€ts 
" 

pott"" .1g t"cod tot tl" .ltthoulh oac cmb6dimcnt of thc inveation has been

celled linc whicb hrs bcco eswered. Ttc selltcd por- illusmrcd-in the accom- panyhg dnruhsr'end dcsGibcd

tion of rbe 
"o*aE 

:ttil rd th*"gb lir" zc-ro-oo tn the fgrcryrag Dcuiliapcsc;.ptio! lt will bcmder'

appropriatc oac orJli to-inri-u,-rc or i, ;bi"h 35 cood thet*tbe lnvcothn b not limitcd to thc cnbodi'

;ffi;tr i; tb; 
"p.-!"r 
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PAslG or TET.EPHoNE cALu, Fon cAr,L ffi,il.fffffitTtr-?ff,tr:r*f,tr
oElGIl'lAIIoN MAItacEMHt{T sf,SlEilltl woukt filt t ;"*;X;}rhr;; auning tbc calt-

BAcKoRo'NDoFrrrErNvENrroN, #f;ttffif,rt$ffiTil#rfiilffi"ft
Fbh of tt6 trnvcation ca[ing d!t!' typicrlly vir trpcs 34 dlsb ff or tbroqh
ThF prlrt inwotion gcrffdly rclrtcs to cell orid- c conEunicstiol tiah to a host computcr 32. Thc dats ie

netfun 'tr.argrocot !y!!cor of thc typc whcrrh tclc input rt 33' rnd tbe syrtco thcr orgniz.s thc deta ioto
phooc gllr rrt ilsodtb.tly didcd lnd, whco e cell -- the rtcords for thc canprign, Wnen rtc caryign is
tlnllr b m rrwc, tnufcrred to ra rviIeblc opccr. l0 S$cd, thc drt! b losdci frn tc 'input c.ll'lbi,, ;
lot Mq ecicrlUy' thc iavcolbn ir dbcarcd io an indicrtcd rt 34. Thc ryscru thco pniocO r Ohttni
tryrotcd pdis ryacn which rEsulrtcr rho rrtc st grcuc 35 with a ccrtail nrrmbcr of rcc*Os eo6 th;
wbch cdb lp dicd to rmrinize thc timc rn operator conhg drtr. Ar thc dhliry prlerss bcd6, tbc Jlstcs
hla 6 clkrts 46 1s rnlnirrrrc thc nudcr of rdwcrcd ,. qaulcs thc nurnbcr ofcalL 6cioi r:rd* any od dn;
crllr fc whlcb thcrc ir ao opcntm rvrihbla 15 UrcC-oo tbc uunbc! of opcratoi tl* rrc avaltable o

. Dacdedonof rhePrlorArt rccdve crlb. Cahca 
" *;;d; i *utUrh.A to 

"Asr.lhrtcd drn!8 q4ttg wti:h dld cliilt, llstcos clieot, thc q/8t€ru rour6 tbc cdl to en arnihblc opctslorfc tbc crll *'Ult.oa.dryb&..huv {gn+ _T1fi: * a4 dbelry,i rtc c.licoii rc";e; th" opcr.lor s€reco-

ffis;#"'*f;"ffi f*lT#s;"H.fs:ffi H[l#tr*-fr HM j:r*ffi*#*ffi,,m"m
ccditon rrc tb6c syltcdt for dcbt cothc.ti
ccs ura rhcil fa rolicililg rulBcriptiool, roi
rad polithl sstrizrdou ss ttm 6 piffiffiffi ;igr*.*fu,m*"".mffi,xi *

. mc di-.r ;;rrh -tr;aild; r-.fr;;'# n$*ry"{hr on the ourcooo of thc cali, scporatcs
' tcor-sc o rl@rc rh. p,ffi;a-lttfffi ""it n tg:{-+ oc cotftspondhs ousut flc st i7' For
to proccrr rh'd.rr tlpor h- &. dr" 

"i; 
*It *ifr *9lcif &c prrthdrr pcnon to be coutestcd b not

s.E nr, rtcrcby tucre.iog Oc ercOss6vity &6g op*: :l hj 
:, 1l! oq:rlPr ney p.rcu a Lcy tdliog tho rystc,rr

lo|l|' to pllct ttrc clitst'E rccord hto the call.brct 6lc 3S.
FIG. I rhosr a ryrtsrn ovcnicty of oac agc,b rrrtco. Whcn' for crunplg r cell rcsrlrg in a ftturc follow-up

Thc bc{t of fu ryrro b r nrin rytrco uoir f0, 
-w6cb It c8}. $1+cmrr Prclsc! raothcr Lcy to lnncdirtcty

typbelly includcrcrotnt proccdis sstt (Cptii tcIF priat inforoatioa of tho uaurctioq ou a printcr, rs
phtc lhc contnl uuit (LCU), brd lht soitge ii, ;1d indicalcd-et 39. Rccords which rcquirc no ftr*lcr action
r trpc drirrc 11 A pluniity oloutbouud t&Dfrrc'linct (ue" a salc is ndc wroog aurnbcr, cr.) E c E8r&ed
lSuccoucstcdtofuryrtnuaittO.'tbctumUcrlof gootplctc rnd rrc mt p$ hto thc csll-bsct file but
tbcro outbouod tdcphotr lhes trrpicaltv is on the ordcr a6 ilstcad 8!c Put in e rslc 6le {0.
ofll'butnrybcuoreorlcrsacriodinto'attcroccific Whcn all thc rumbcrs have bcca cxhaustcd hr thc
ryplhdim A phrntfty of voice-rad Aetr tsrniirt ete. canpai$ lirf the sygam euOurtically bcgins e stadsd-
dol fa erc rlco cotrlt&d lo tt€ rystcru unit 10. Thc oI *"ty -* 9f both opcntor rad "ar"prign pccfor-
nunbcr m of tbcrc volcc ud drrr tcrminrl strrlonr may maoce, rs itdicrtcd ar 4t. Flully, a ctorcout frocfron 42
bc fot cxnplq 24 for thc crrc whcrc ltc auubcr a of ls il Pcrforocd dtuiag whhh sn rdevrnt data of tbc cao-
tb tdcphono lhc L {E. Io othcr words, tbc nuobcr r Pligtr b urtittcn to o trgc 4il or disk d{ or traornincd to
oftbvoiccuddrhtcrninr&irtcsrthut$cnumbcrof r host coruputcr,lt,
tctpto1c llnc& THt dlowr lbc s1lrtco udt 10 to diel .A' by to thc succcasftl opcredon of.a call origimdon
€lb'whib dl qq5p*,t arc hry ilt'rg to clicar ryurSocot_l4rcn of thciypc dcscriH'is rtriprclni
' At llllrrtlrtcd b FIG. t, c.ch of the volcc snd dare so dggtithn whlcb calcutetec the nunbcr of calb'ro dhi

tcrdul uetftnr orrprbcs r conbiution vidco dilOtey ud tbe bcgt csdnato 6f fts tinr qrhca to diel thco. Intcrrlul(ltDl)ud,k'ytflrdt-lrndetctcphorc!fod- {"_ Elgt Truntc Opcndoo lvtrargcocnt Systeo
rctudnicophonc16.-FIG.-2illutnt€a{Aicalopcr- (fOtr!9' y-lich is a pcdtcivc outbo-ua a;"ri'i sys-rlr tcsc.o tt drphycd by thc vifu d&phy tcruitd. tco, tb!'rirlcr uscs a prdlg stgorithm bescd on 6riu-
Wtca r crlt b tnfu to-rn orpcrlrts, r putiol_of 55 ledvc rtatisticc. ftat rre pcriodicrlty re&csbcd. Thc goal
thir scrcca wil drcrd-V_$ye bqgo llbd b bi thc CPU of thb ryrtco !r to uari-mizc clfi.iio"t, es.crs"rol'Uy
inthc-rhsyncuuitl0.SpcciEcallncccdoaZOoltc thc amouat of tallr ti-c witb ctiens,'wi6 s Eidnu;
n{o"l_dpgtlc3garddrcsrndtclcphoncnur. number of rcsourccs (i.c,, thc tctcpbouc tnmk lincs)
bcq of thc clkot will hevc bcco fillcd is 

-so ttrt the whlle st thc rsnc ginj ml';-izi'g ihc nurnbct of nui-
opctr-tortlolrll iuncdetcly wbo hrsbccu callcd. Dur- 60 sgrcc cslls. Nuisance calts arc ttdc cattr that rc$lt in
i[g gtc c9[rrg of th: couvcnrtion, ttc.opcntor may ar hnsncr by r clicnt tur, tcceusc-rn opcrsror wssconfrn tb drtl _ryS tI lccc$rry, n*c corrections uncvlihblc, iho syrtco nrut hau! up ol Uic 

"tcotldngttc fc$od. ScstionZlof tbcsscnisabo fillcd {n.f"rplc o-ltlilgior ry*.o-isics".iUcO i" 
"ipnin ltmdcally b!, tlr CPU bcscd or tbc loqia dru cariou Scr. tto. OZZOi,ffi nin tyb*gf* A" Ss"i*iql.ettbcbcgindryofthccanpiip,rnd 6J sonotrlt/hr. 18, lgET,edadSndtoArr-*ig*oftnl,

thecPu"scloc,teodcalodei.Tbctop-portion2loftbc rpplication, now pet xo. +]g:qrzo rh.-stouctso;rqtco ir evrilrblc to^bc_g*fy thc geqntqr-wig ciatcln arrivzcd rhe prouhm'Cfr"on +rcuug ihcory,rly pcrtbctt hformrdoa from thc cootrgt with tbc wficn is dt rctrdfy tp'ti*bt" l" I "rff .fgi"lritii
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34
ry*rn sfocc thc lftnco hrt costrol of whco tclcAborc hold b nrbtrrctcd from thc calculatcd number of callc to
mmbar gre dirbd Srnudlotr alid rfilapt to rtrlisd- dbt
celly uulrc rnriffi Fruoctcrr of tbc caliog P&ccs3 Tbc badc algorlthrn and anothcr dgorithm arc uscful
t!4 bsd ou tbrt Ody6fo' prcdc0 thc nubcr of callg b &ont rad brck call origination srnsgcfficnB syst€as.
end whco thc crls $ould be oadc. Howarcr, i! pltc- 5 Such systsns arc espccially uscful for sollciting dona-
dcr, it bls bcco found tlrt tbe t'l:tct!' whilc worling tiolg to chrdtsblc and political orgaoizationr rnd cn-
ndl for soc ryplhrdom, wortcd poorly in othcr ploy *fronf opcrlton who maks thc initiat cotrtsct
appliceliom Thlt is, h sooc cesca' tbc cfficicncy wrs with cti.n rq Thc front opssto6 idcodfy tbc campaigp
hiSb sd thc nunber of misuco crlc rccptdlY low, -- ald asL thc cllcot whabar tbey would be wilbg to
whlleinottcrcrscl'thcctrdcseywrccithcflowortbc ro [stcatoarccordcdmesragcfrom,csyrthcirseortoror
nudcc of nuilrc callr *tra uucccpElty high or ofhcf ieportgt hdividnrl" If thcy gct rn afiirnativc
bodt fcspodrc, thc froot opcrdor adrcbts thc crll to a

S1MMARyOFTIIBINI;ENIION cource of rccordtd mcssagc' and ths &ont opcrator b_

. - thcn conncclcd to the ncxt rnrwcrcd call. At thc cnd of
Itbtbrrcforcegcocralobj,cctoftbcryFc"linnco- 1) thc rccordcd !tGt!8gg, thc eall Eanrgcmcot sys&m

tim to pe"idc lo iqrovcd f$fttg slgptith for telo- slitcbcs the clicot to-a ;bacf 
' opcotor -wlo 

thco-goUc-
pbooc cdl otiSinadu mrsl8cafot sydco$ it3 a cootribution orplcdgc, tskdg crcdit cad and othcr

It ls a slothc( obtsct of tlc hvcntion to pmvide an pcrtincot informstio-tr tr6d tU iicot For thc srte of
adrptive pgdn_g slSsitllr! blcd oo s statbtical rndy$ -, irpD"ity, thb descripdoa grsugas d€dgnslGd '.front"
ofthcliilcJofcdbtorlstcrninowhcorudhoworny - -d.t"cii',opcrerorq'botiapnctic*rnyopcr".orn'yctlls to 'l*d. worl cithcr ai a ft,ont or bock opcrator g Ocirrmin"C ti,

It b ftItbcr &int-of oc iarrcntlon to providc 
" l9l- thc cslt Emsgco![lt sy€tcr!.

qusdlg crlt odghrdon Ps!ccN!^ a+_!vs .tco.in 
whic! Bccausc of-tbc naturc of tbc campalgrb thc c*I origt-

thc c{Fdoocy of opcratior b tiedfictillv try+ 25 aa-oamamglncilt'ystan,asaprrcticaluattcr,should
nhllc lt tbc sane fu th. numbcr of nufuancc c"llo b - Uc a nonqufrhg syltorr,f* g;1'-drg thc sdb to thcrcdsscd" &oqt opdsbni-ho-wevcr, thirc 

"rc 
rpiuc"tioot wlctc

Yct mottcr oblrt of^thc invontio.n b tq qf:q:1n ih";n';ddioo ,*"i..-t systsil 
'"y 

be I qucu-
inpmvd pbg absrun for a call origiutior-man. ing slsrco.-TbW rhe tai'c pucinjaftoritbi accoifing
rgco.ot s!'s!cq whict o bc tailorcd to apccific appll fo to-Ol-in coUon ,'with or wift *i qililing, ls .scd foicrtionr' 

-4^L- !---..!-- placing tbc catti o bc hrtrdlcd lv irc Aoit opcrslon.
Acccding o oac rspet of thc invrodp_*:gg- ffiE-."t O-c to, tni noat oecr"b; b, Uy ic oa-

tng pTtog dggtithlqtFcod6'doecd 1f_T t- n tr, -ifo*tyquilcbdcf,eadthiatgoriths'irlai*t"cti*icrtanrlyraofcrllotiginrri-oltq-ry.m' ."Jtaugv. Thc conncct tiuc for tIc tactl opoitto.r,TbirmquqthspndngrlsffithDugry*:lP-: r h"tffi;is nuch longer and tesr prcdictabtd. m.r..
H*ffi S n T*tr&ffi4ff4ffi luiffiffi.ffi:unffi*s
:Hffi.H H:S:1{#g-"JS: ffinJL ru rccordcd Ecsstca rrthcrc rs no foric-
PE:ff -YgTffi:t.::Hllg doo on-thc opcrarorr brndlins a;y rypc of calb(front or

5. * 
!5*g:i*$1-g*:*troorinucrotcattstouc

dcvbdon aod vrtcs dcptidhg of bow r"rE" iili-oi l$gll* on the nunbcr or rront md baclc openton

nubalcs cslh dcvidcs fron r c€t lar"t rhc;;;#;i who are upccad to bccomc ftcc'

cslb to dht ig rbo m isvcrsc fustion of a sccord cos- BRIEF DESgRIpTION OF THE DRAWINGS
sbt rirncr tho rrtb of ths rorrucrcd caltr to thc call e<
escepa pcr gcsrioa dn,r thc E"rd-u6;u;bt; "r ._'ftG{o,rygo-rngaadolherobjccts'alP€stsaldadvan'
loto'ucc c.rh. Tbb md co',.o' b itldi;b""d-; Fg*.IS bc bcttcr undcstood from thc following de.

ofthcocentinc,ratbofrarwscd-n.to-th-o'ffit Sd.a*4pj* of.a prdcrrcd cobodlmcot of thc

of cdl ancoptr,i 
"t"g 

tb. rcsdol ed thc nd" 
"f 

;d- h$ol wlth ttfcrcoee to thc dnwlngs, il which:
. sme c.th 6 thc ;sfibcr of crU mcrnprt Uut L to so .[O,: I b a high lcvcl btock dhgran.sbowlng str

. bctn dctcrniocd auptru[v. -- ovcnricw of a tlryical tdcphonc call origiaatiol nan-
Tb b.t$c nmqucnhg sigoithn rccording to thc tsEclot-g.ydcoi

Orst 13pcst of Uo'tnroaf;g61 fuV bc applid ro-quoulng . FIp..Z It g illustradon of a typical scrcca which nay
c.tt 

".lOnfon 
drgcgcot a),!t!ot to obdi! irt: bc 9i$t]rVcd ol a vidco disphy tcrminal for vicwing

provcd i€srltt h qlctfrag s!,!na;4 thcrc ero by dcfini- ss tud 4liry jn by- aa opcraror;

to"noartc.ncaoUstfrn[usncroacalsfdrwhich 
-- FIG. 3 h c &ra tlow diagran iltustrating thc pro-

ro opcrslor is avritabh rrc rotrEd tda sourcc of a ra ccsscs pcrformcd by1llc tclephorc call orlginatbn nan.
cordia mcssagp. tt is dcsircablc, howcvcr, in ruch qucu' agcncnt systcn of F[G. t
irg s!'Etcrts 6 nhqize thc aumbcr of dncwcr€d'calb _ FIO. 4 ls a frmity of graphs showing talt tine rs a
wlicl oost tc routcd to thc sourcc of a rccordcd mes. 60 ftrnstion of the answcr ratio for various vatucs of con-
srgs rn4 tkcfsrc thc tcohniqucs of the bosic algo- lccl rims 4lowcst spccd for ur eight statioa modd
rittn rra directly ap'pltcablc to quening call originsdon FIG. 5 is a family of grapbr thowing ralk dmc s s
n'ntglrnrpt slrst€rr!. Th! wddng tinc in thc qucuc is frmetion of thc arswcr rstio for vrrlous of valucs of
dhGcttyrchtldtothcnunbc(of arsxrlrederllswHch conncst thc at rnarimuo spcsd for an clgbt station
rrc rcutcd b tha rcurcc of r rccordcd ncssagq i.e.,'thc ei modc!
Hgficr thc ambcr of clkatl on hold ltc longcr a cllcnt . FIG. 6 is a family of gaplr ehowing tollr timc rs a
will bc m bold rnd tbe higbcr thc probebility of a cllat furcdon of ttc acwcr ndo for vrriors line to opcrstor
brndry np whilc m bo&l Tbc uuobcr of cllcnts on ratic for a conrcct t'rmc of apprcxinatcly tt snpnAs;
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